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PREFACE. 



I HATB endeavoured in the fbllowiag pages, 
to collect much nluable Geological information, 
which was scattered through several volumes of the 
Annates det Mines, a work edited by the Genetai 
Council of Mines at Paris ; and it is hoped that b/ 
thus presenting it in a portable form, it may be found 
Dseful to English Geologists, b^ enabling them easil/ 
to compare some of oar own rocks with similar forma- 
tions described lo the above work ; a correct know- 
ledge of the (Ganges which take ^«oe in many rocks^ . 
particularly thuse of the secondary class, iu their 
mineralogical structure, &c._at different distances, 
being I conceive not one of tlie least important 
branches of geological inquiry. 

In order to avoid a repetition of synonymous terms, 
I lave prefixed a Synoptical Table of Equivalent 
Formations,; the arrangement adopted has been 
siinpty that ofconvenience, and 1 wish it to be clearly 
nndejtstood that it is no attempt at geological divi< 
sions : from the alluvium t<.t the greywacke and its 
associated bedsj the rocks are placed in the order of 
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IT PREFACE. 

superposition ; beneath these the other rormations are 
sometimeB so mixed, that it would be difiScult to as- 
sign them a regular mode or occurrence; granite and 
gneiss have however, according to the usual practice, 
been placed at the bottom of the list; the rocks usu- 
ally termed trap rocks, have been thrown together 
for the convenience of more easy reference; It is 
not always very clear whether our lower chalk with- 
out flints sboutd be referred to the lower portion of 
tbe upper white chalk of the French, or to. their 
&aie iufau. ' I have inserted the muschelkalk an3' 
quadersandsteih of Germany as separate formations,' 
in order to shew the opinions at present entertained 
by some continental geologists on the subject, who 
consider ' the muschelkalk as distinct trom our lias;' 
it has on the other hand been considered by some' 
geologists that the muschelkalk is a modification of 
our lias, and (hat the quadersandstein* is the sand of 
the inferior oolite ; conceiving it to be of some impor- 
tance to determine if we are or are not to add two 
new formations to our secondary rocks, I have, in an' 
Appendix, given the descriptions of these rocks by' 
Messrs. Humboldt and Bou^, for the sake of com-' 
parison. With respect also to the identity of the 
new red conglomerate with the rothe todte liegende 
of Germany, it may perhaps be right to mention, as 
discussions have lately taken place on tt^is- subject 

" • This only referB lo Aoae locEliliea where the mndatono thm tenned' 
if djgdnctly.iulerposed between (he muschelkalk and Jura limesUine, fpr 
i,t is impowiible to resist the suspicion, that more than one aandilone 
farmatioir has been confounded under Ihia name in difiereni diBtricls. 
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between tbe Rev. W. D. Conybeare and Mr. Weaver, 
that the conglomerate usually termed new red con- 
glomerate, in the neigbboarhood of Exeter anti Teign- 
mouth, seeiDB closely to resemble the rothe todte lie- 
gende, as has been already stated by Prof. Buckland • 
the magnesian limestone is unfortunately wanting in 
that country, or at least has not been described, 
though traces of it are mentioned by Mr. Conybeare 
(Outlines of the Geology ofEngland and WaleSjp. 308) 
at Sampford Peverell in Devonshire, for beneath that 
rock the German rothe todte liegende is always des- 
cribed as occurring. 

In addition to the Synoptical Table above men* ' 
tioned, will be found a translation of M. Brongniart's 
table of the Classification of the Mixed Rocks, in> 
sertediu the Journal des Mines, which will be found 
useful, by shewing the composition of rocks, bearing 
names not in common use amongst English geoIo> 
gists. 

Some of the JVfemoirs will be found shortened in 
the following translations, but it is hoped that nothing 
material has been omitted, 

H. T. De i.a Becue. 
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TABLE OF THE CLASSIFICATION 

OP THE 

MIXED ROCKS. 



Sr ALEXANDRE BRONGNIART. 
(Extracted from the Joowiu. dm Minm, No. ISS, July, 1313.) 



Class L CRYSTALLIZED ISOMEROUS 
(ISOMERES) ROCKS. 

Character. The parts united by crystalline aggre- 
gation, without either an essential predominant 
base or portion, or a perceptible homogeneous 
cement. 

Genus 1. FELSPATHIC ROCKS. 
Char. Felspar is the essential constitaent part. 

Specie! I. GRANITE. 
fiBsentiall^com posed of lamellar felspar^ quartz, and mica, 
nearly equally diBBeminatcd. 



ComioH Grahitx.. . .. Felspar, quarlz, aQd mica, equally diuemi' 
PoapHTKiTicGauiiTC. Crystals of felnpar in imall graiaed granite. 
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viii M. BROHGNlAhi'a T(Ale 

^edet 9. PROTOGINE. (Jtfrme.) 
Essentially composed of felspar, quartz, uid steatite, talc, 
or chlorite, entirely or almost entirely replacing the mica. 

Otturoimen. TtKdecom^iag^dt£r£e0)ayeDileaareeMil)P coofiuuded 
with Itfia roelc 

(The PomenM, valley ofServos,— the Tdifre,— the Gorge of M»ll«- 
vslc in Oi>*iiB, — the Soniienber9itiitli«'Hart2, — Niolo in Coraica.) 

ipecici ». PEGMATITK (Hi%.) Sri^Uc gratute, kc. 

Essentially composed of lamellar felspar and quartz. 

Oil. Alt the fine kaolin) ate derived from this rock. 

(St. Yriex, near Limoges, — Oeyet, — Cambo, neai Bsyonne, — Long- 
crup. Dear Bagnirea) 

EHentially composed of augile and lamelUr felspar. 
(Summit of the Meiaaner.] 



Genus.% HORNBLENDE. ROCKS. 

Char. Horntrlende is the essentially constituent part. 

Sgodiil. SVENITSk ^Wamer.y 

I^entially composed oflRntellar felspar, boniblfeade, and 
quartz. The febpar is often predominant, 

. GuamaS... Hemi*nii>di«iwUtnlionU«dn>ntIt«)(ttb 

(Ufper Egypt,;— Plauen in Saxony, — the 
' Rehberg in the Hartz.) 
BobwmsbSJ buMllar.tUBpar«iid4tt>nilflNiiiUMiA*«laty 

BllUCtUtn. 

PoiPBlBiaic S. l^rge felspar cryaUls in a jmaU grained 

Byenite. (Altcn|w^>ia£ftHagv)l 

{Frid]»«tiinern in Nonray.) 
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of Stixed' docks'. . ix 

Spkditlt. DIABASE. {GrM»ttin,WWt«-.) 
EsseitUaUycompotMl-of-bonttileddv'aAd comput felipu 
Becriy' equaUy diMeminittedi 



flunne-D. .;;.u,..'ni(inniotM«igTiiinflii'.- 

(nn itltbMt of th« aBdinl Efypiian mon*- 
mentii it contaiiu black mica. LaParqn, 
opposite Coutance, 'tct,y 

ScHmoiKD. The Btnictur* fliule, rayed, or toned, 

(Charbikc, near SainkFloaT, Tha Chatan- 
cbea in Oiaam, — the Schneebarg.) 

PoBTBTwric D Cryitala of compact felipar diMemiaated in 

■' fine y^Dcd greenatone. 

QmBlCDliAK D. Spberea wilhconceolTicionea<^honiblaDde 

and compaci felapar in B diabaie of mod*- 
rately lized graini. 
(Orbicalar granite of Cordca.) 

SpMH Si H^lTORItNB: 
Essentially composed of hornblende snd limestone. 
(The rock named primitire grecDltotic- with lurmtood of 
Aodreasberg, \u the Uartz, — of Smalzgrube in Saxony. The 
rock oamed limestone of Maresberg in Saionj.) 

Class H'. THE CRYSTALLIZED' ANISO- 

MEitots (AT^isoMEilnisy rocks. 

CAar. Whollj or in part formed by confused crys- 
tallizeltlblj; o'ne'pfc^d^ririnaDt pa^t'si^rviirg'os'a base, 
paste or cement to the others, and contemporaneous, 
or anterior to the parts it contains. 

Genus 1. WITH A^BASS OF CH^STAlililfefeD 

QUARTZ. 

Speeieili HYAUOMICTB!-' (iSraiiat;}- 

Essentially composed of crystalllz^dii^tftHi^-trtth mic^'diB- 

seminated bnt not continooos. The structuie granular. 

(Altemberg, with tin, — Vanlry, near Umoges, with wol- 
fram.) 

62. 
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X M. Bbohqmiaet's TaMe 

Genus 2. WITH A BASE OF MICA. 

Species 1. GNEISS. 

Essential]}' composed of aa abnndaDce of mica in plates^ 

and of lamellar or granular felspar, — the structure laminated. 

Oiler, Ae there are rocka nuned Kn^'** ^y 'H geologitt*, which do 
not ctnilain quartz, this mineral cannot be tenned an easential constituent 

PrincifMl DOrMJa. 

CoimoaOit. Little or no quartz. 

QaA>THMB-GN. Quartz Bbnndanl. 

(Todatein in Suany,— Huttenberg, Hartz,) 
TalcO» Gn Granular felspar, ehining and Ulcos« mica, 

(Sainl Bel, near Lyon.) 
PoRPHTiirnc On. CrystsU of felspar disseminated in gneiss. 

(Kringeln, in Norway (odb Buck.) Cevin in 

the TarentaiBO.) 

flecks % MICASCniSTE. (Mica Slate.) 

Essentiollf composed of an abundance of continnoos mica 
and quartz. The stnictare slaty. 

Principal varietiet. 

QlTAKTZOiB H. Veryabundant quartz and mica, nearly alone, 

and alternating in undulating lamins, 

GrahhtcH. Qaroel* nearly equally disseminated. 

Fbuvatric H. Oraias of felspar nearly equally diBseminated, 

(Herold, near EhrenfriedersdorTia Saxony.) 

Gems 3. WITH A BASE OF SCHIST. 

Species 1. PHYLLADE. (A name gifen in concert with 
Messrs. Broehant and D'AubmssonJ) Mlsed thonscbiefer 
of the German mineralogists. Difierent schists. 

Base of clay-slate containing disseminated mica, quartz, 
felspar, bornlitende, chia«tolite, &c. either separately or to- 
gether. The stmctore slaty. 
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of Mixed Rocks. 



CiJJ>»ULODi P. The cryiub more or leu well farmed, Mtlwr 

equally dinemiuateil, and eavetoped in ft 

phyllade, which in commonly micaceoiu. 
Porphyridc. With crj.tBls of felspar, &c. 
(Envircna of Anger. Deville ttDd Laifour, 

department of the Ardennea, OnuKtu d' 

QuartKHe. With gminB of qiurti. 
(Banks of the Mayenne near Angen.) 
ChiastoliteferoUL With fryitals of chiaa. 

(AleDfoa. Tourmalet, Comelie, &c. in the 
Pyrenees. BnrkhartBwkld in Saxony.) 

HicACEOCi P. Mica more or leaa abundantly diaseminated 

in a phyllade, without any other acceaiory 
mineral, neither ataining, nor whitening 
by the fire. 

Plaly. llie mica dineminaled in dialinCt and 
abundant plalea. 

fHiegteateipanof greywadcealatea. Pla- 
nitz in Saxony. Combe de GiltiMde in 

Satiny. Misa in aearcely dirtinct plate*, the 

lustre silky. 
(Schneeberg. ToimuUt in lbs Pyrepee*.) 
DulL The nioa dineminalad in rare ptalea, 

aspect dulU 
(Viel-Salni, department of thit Ouite &c) 
Cakbvsated P. Slightly micaceoui, stsina block, and ia 

aomelimes oalcari&roua. 
(Bagnere de Luclion, Hennandorf in Saxony. 

Hafnungstolle, in Iha Hartz. Some marly 

biniminoas schiats efTharingia.) 

^ecUii. CAtSCHISTE. 

Argillaeemis slate, often predominant, and limestone dis- 
Geminated either in elongated patches, small veins, or thio 
plates, sometimes parallel, sometimes traTersiog. The struc- 
ture slaty. 

Ob*. This mixture of limeBtone and ar^llaceons slate is 
too constant in its stractnre, proportions, and character to 
be regarded as accidental, or as an argillaceous slate traversed 
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by calcareous veins. The Bcbist and UmMtwe ifUtefsate ia 
thiB.rpcJLin.thesainemaiiaar.aB the qaartz -and mica. attonnte 
in nrica schist, tiie fehpar and tndca in gneiss, &c. I siiall 
cite as exaipples of this rock; the veijied calschiste of laMa- 
deleii^, ne^r Mqutier, ^hfch is ^it^ceous, and its itrocture 
fi^^iC] iklt^spatingj i^qd .fibraUB } .>a«d those which I hare ob< 
■erred at Mont Aventln, vallejr ot the Arboust : at Lauder- 
Tille, T^ley of Looron ; and at the Fie d'Eredlitz, in the 
F^nees. "Thej a;e hlackisb grey, ^icaceous, satiny, veined, 
and with a reticalated amygdaloid^! stroctaTe, &c. 

Oenus 4. WITH A BASE 01? TALC. 

A talcose base containing .^wimioated mica or other mi- 
nerde. The atrnctore slaty. 

BoosB'S. fVartwrterertalc.) Genmlly brilliuit, Tough to the touch, 
miied wid pelnwilex in lamiiue, mica, 
diw^ainaled pyritei, &c. 
(Pe»ey, in ifas department ofMont Blanc) 

PoarHTBinp S. DiwenUneted nodulei or cryilals of luncllar 

felspar 
(Vereix, in the yaUey of Aorta.) 

.NoDULAaS... ...Enveloped ^ghifeless nodules of cryMi^llDe 

^uart^ felspar, &c. 
(TT^ hatbour »,t Cherbourg. Mont Jovet, 
department of the Doire.) 

SrufifTjc^... i^oil, very unctnouB ta the touch. 

(The atone of Baraia, - St. Bel, near Lyon, — 

CabaUTB S. Soft, green, mixed with chlorite. 

(PoKaicai pith wjlojiedial ciyUala of oTiAa- 
Istwliroo. CBHtBTjat.) 

DiALi^qa S.., Gre«D or broyn, mixed with djallan. 

OphiouiieS Mixed with serpentine. (Coraics.) 

PBn.LaDim S. Talc and j>>iy Hade, very fiuUe. 

(Tbcgangti^ of tha Vaknnne coDgloowrales.) 
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Genui5. WrTH A ^fifiPfiNTlKE BASE. 

Speaesi. tpmotirt* 

A paste of serpentine enveloping disseminated oxidnlated 
iron and other accessoiy minerals. The structure compact. 

Prianipal iMHtUa. 
FcEHivKMTia.... ...WlhditMmiMitedgriiiu of oxiduUted iron. 

■CmmuawmB/mtG. .-,; . With Ji w e miM ted graing ofctffi opi al* aftron. 

DUU.1BIC O. • .With diMemiiuiled diallage. 

iBaOe, in the flartz.) 
Gaust O. Wilb tUnemiiuted gsineU. 

' Genus 6. WlTtl A LIMESTONE BASE. 
^cktl. CIPOLlN.t 

A base of laccharine limestone contaiain^; mica as a con- 
sdnentkaS eBfCAtial part. Tbe atracttK laccfaarine, often ■ 
fissile. 

(PyrenseB. — SobauI^;rube io Skiony^ 

SpeeiM'i. <H*BICALCE. 
4 iimeitMis nitli Hvpentloe, talc, or chlorite. The 
« lodMded, (Stneturo etn^^.) 



RwnetihATED O. Egg-iliaped uodulM «f aompMit Ikneatone 

firesied agaioM each other, and muled »t 
it were by anet-work of I»lco*e •erpentine. 
(Maibra de Campan. FuTitenbetg in the 
Haiti.) 

Veined O IrregalBT patches of hmeatoBe, aepantedand 

travened by Tsina of talo, MrpealiBei and 



(Vert Antique. VertdaMer, VeitdeSnu.) 
GkahdUb O. ...■>.. . Tale or aerpaDtiiia dinaminaled ia a laoefaa* 



■ Tbeereater pan orcoKHnonaerpentine*, poUt(inea,&e. Nobleaer- 
pentioe should coastilute a single miDetalogicM speciea. 

f In order to shew the difleTence wa make between pure saccharioe 
Knaatone, and itae rock with a limestane base wti[ch we name Cipoliti, 
we ahaU atate tkat npoUn often oouBTi lubonlinBte to saedtarine limb. 
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xiv M. Bbonqniabt's TtAle 

SpedesS. CALCIPHYRE.* 
Paste of limestone envelopiag crystals of different kinds. 
The structure imbedded, (empatee.) 

Prmtipal varieiia. 

Feufatbic C Crystals of leUpar diBaemlnated in a compact 

limestone. 
(Tbs Col du Bonhoinme, BttKhmL) 

GaMNFtC Oamets disseminated in a oompKt at Ho 

charioa limestone. 
(The enviroDB of the Pic du Midi in the Fy. 
renees.) 
HoBaaiJtKDE C.-v > • • - Hornblende disaeminaled in a compact Ume- 

(Isle of Tirey.t Hebrides.) 

Gems 7. WITH A BASE OF CORNEAN. 

(Corneene.) 

l^tecles 1. VARIOLITE. (Blaltersleint perlitein, some 

Paste of comean containing ncKluIes and veins, either cal- 
careous or siliceous, which are cootemporaneoos Or potterior 
to tiie paste. 

PrindpalmtritOa. 

CoMxan V. A compact paste of a sombre green, reddish 

brown or violet colour, with crystalliied 
calcareous nodules. 
(Variolites of the Drac, Oberstein, of the 
Har(z,&o.) 

BcroNrtK V. A black paste with calcareous nndalei. 

(ToedstoDe of Bakewell in Ei^land.) 

■ The division of the mixed rocks with a calcareous base into three 
specie*, fer from being superfluous, is perhaps not carried fer enough. 
Here eveo the characters of geological position accord with the minera- 
. logical characters in indicating this division. 

+ Dr. Mae Culloch {Descripuou of the Western Islands of Scotland, 
>ol. 1. p. 50,) mentions that the Tirey limestone " is most distinguished 
for the quantity of augite dispersed through i I," and slates that (hebom- 
. blende occurs occiuionally in large caacretious. (Trans.) 
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' of Mixed Boeh^ . :xv 

Zoonc V. Poitioiia of entrochi toued with the c&lca- 

. (Jiiehtza, near CUuBthal in the Hartx, dt 

Bormard.) 
VmtBD V. Veins and em&U grsinB of epnthoae CBrbonate 

(SetaoMeAi of DiLleobaorg.) 

Specie, %. VAKITE. 
Base of vacke contuDing mica, aogite^ tic. 



Genus 8. WITH A BASE OF HORNBLENDE. 
^desl. AMPHIBOUTE. 
Base of liomblenJe containing different disseminated mi- 
nerals. The stractnre Boinetiroes compact, sometimes fissile. 



Grahttic a. The structure compact, the texture granalar, 

coDtainiag garaed, KrpeDtine, t]roiiiite,&c. 

AcTTHOLiTic A The structure ccFinpact, the leituraaaccharine, 

the colour green, containing garnets, &c 
(Kaf in Baieuth.) 
MlCAcaoui A. Homblentle and mica. The ■tnicture gra- 

ScHinouA. The structure fissile, the texture slightly 

fibrous. 

Specuii 4. BASANITE. 
A base of slightly brilliant and compact basalt, containing 
different dissemiiiated minerals. 

Principal varieiia, 
CoKPACT B Hard, compact, containing augite, oliTine, 

titaniferous iron. Sic (Basalt property bo 

called.) 
CblldlabB. Hard, cellular. Egg-shaped cells rare. 

Specie* 3. TRAPPITE. 
A base of hard, compact, dull, and often splintery (frag- 
ment^re) cornean trap, enveloping mica, felspar, &c. (Trap 
rocks), 
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avi M. Ba«wi>iplAiiT'e Table 

S^tedet 4. MELAPHYRE. (Trapporphyr, Werner.) 
A i»»te «f %litdc -petroffiiceotn Tioniblende conlsiiJDg fel- 
spar crystals. Fnsible inlo a black ur grej enamel. 



DKMi-ltBDll. M. BMpWMkwMh white dTriali, & no qsartz: 

(VeoauoD in the Vngn. Sweden.) 

SAHSDnraM Bhdkhh, -ike tji yti u U reddiah, with graiiw 

ofj}iu>tz. 
(Nioto in Conica.) 

GiiBMH iporrat M. . . . Reddish btowD, with green crjutala. 
(SWfc Millie fioridiyiy.) 

Getim 9. WITH A BASK OF HORNBLENDE 
PETRO&ILGX. 
The base is petrosilex coloured hy hornblende, 
which is ae it were digsolved in it! it is not Mack. 

S^tedet i. PCWtFHYRT. (7Vv« parphgry. Honatdm 
porphgr, Weraer.) 
Paste of red or reddiih* pctrasilex^ containiDg deter- 
BaSmfele cryitals «f felspar. Fusible iato a bhA or grey 



AmiquK P. Fute of ■ Tery deep fed coloar, with nnall 

«T]rittl» efwlutetenpactlelepar. 
SsDDUB Bitowa P. . . . . PaMe of ■ reddish 'utowo colour, wilh ■- little 

(PUiuts.— Kinsetdorf. L«lerel.) 

BetEATE P Paste of a pale red colour, aumarsiu gruna 

or crjBt«lB of qoarti. 

(EuimeiBdorf in Sakooy.) 
VioiwrP. 
SmiTic P. 

Speckt 2. OPHITE. iGreenporph^/ry.} 
Paste of green hornbleDde petrosilex, conUiDing deter- 
minable crjstab of felspar. 

* Leucoitiue, DdameUmia. 
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A«X»n» O,. ........ .Oreeo-coiqpwti hi 

WfH' Ccy^taU of gnen ielipor. 
VMW-O, ,..,.,.,.. .^.BlnwnUtigrcenpgnaularpaglewitlicrTit*!* 
.of wb^t^i ^^t or green felipar* 
.Cfbe Toumval* in iha'PyratiMfc B«d« io 

^eewrS. 4JMIGX)AI.0ID. (JUandeUMn, fTerner.) 
Some rocks improperlj named jnuiolites.* 

Paste of petnnil«x, canUMiiD^r0qBdn»d«def of p«tK»Uw, 
4if a different colour from t.haf of (he ^te. 

Grmk>wiA^.,,^,,., TIbe t]nt.generfll7«T«)a. 
(1a Duriuce.) 

IUdA. 

fel«p«t BudJioTBHeiKle, with BOidnlef. 
(Orbicular porphyry of Conica.) 

Specieti. EUPHOTIDE. (Howjf. DiaUage rMi-^ 
Base of jade, petrosilex^ or even of felspiu^ with numewas 
ci^stals of dtatlage. 7be stnictare granirial'. 
(Conic*. Genoa, ttc.) 

<Sattu W. WITH A BASE OP PETROSILEX, 
OR OF GRANULAR FELSPAR. 

fyedm 1. EURITB' (d'Jubmsiim. Some netssteins. 

KUngstein. Werner.) 
Bue of rather pure petrosilex, containing mica and other 
j^BKniBated minenli. Stncture cither gronnlar, fissile, or 
imbedded. 

• Not only do the amynlBloid'i V we here charactpriio Ihem, differ 
from varicilites in the nniure of their pule,' in that of their nodules, and 
pi ibe TeUtioi>B of the fonnUiona of the two posltioqs ; but wf Bigreover 
aee that they differ in their geological position. Our amygdaloids are 
Kewrall^ <4 ■ inuph inaTp 4n(»0(it fatmttiap tbafi th« van^litaa. All 
therefoTe tends to separate theae two species of rocki which have \ieest 
ao much confounded. 
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Piiacipal varieiiet. 
CoMFjtCT E. .-•■ 'The (truclare compact vt'iih mica and gar- 
Bets, — no diBtiDcl cryaUli of felspar. 
(Klingstein, Wmwr,— The rock of Sanadmre 
in Auver^e, — Cuasma near Rennea.) 

SemsTOiE E. Afiuile structare with a dense texture, &c. 

PommnmoR. .Determinable crystals of either felspar or 

hornblende dineminated in the paste. 
(Some honiBtoDe porphyrie*, — flotz tiapp- 
porpbyr.) 

■ Spedeii. LEPTENITE. (Hmiy. Sotne weistteins, — 
Hortifelf, fVeraer.) 
Base of granular felspar, contaiDing mica and quartz as es- 
■entiallr constitaenl parts. The strnctnre granular. 

Species S. TRACHYTE. {Hmjf. A kind of poiphyiy.) 
A fosible petrosiliceous paste of a dtdl aspect, enveloping 

crfstab of Titreous felspar. 

(Porphyrilic rocks oFthe Dtachenlels in tite Sieben Gebirge. HoM 
A'Ot.) 

Gentu 11. WITH A CLAYSTONE (argthliiey 

BASE. 
^edet 1. ARGILOPHYRE. (Thonporphj/r, Werner.) 
A claystone boM Ntveloping crjstab of compact or dull 
f«lspar. 

Speeie$9, DOMITE. (FonBuch. Xoniu pf some mi- 
neralogists.) 

Paste of harsh claystone, enveloping crystals of mica, &c. 
(The Puy de Dome, — the Pay-Chopioe in Aiive^ne, — the Isles Ponces.) 

Gems 12. WITH A BASE OF PITCHSTONE, 

or OBSIDIAN. 
^cieal. STIGMITE. (Pttclutone oi obtidian porphyry.} 
A paste of obsidian or pitchstone containing gr^ns or crys- 
tals of febpar. 
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Genus 13. WITH AN UNDETERMINED BASE. 
Species I. LAVA. 
A mixed or nndetermiued base, haviag evidentlj been 
melted, often porous, with cavities for the greater part eaaptf, 
earelopiDg different mioerals. 



Baialtic L. BIbcIc compact pute, wilb void oella which 

■re more or leai abundant 

TEPBBXinc L. The paste of an aih-grey colour, hanb to the 

touch, and porou«. 
(Tephrme, IMamahtrU. Lava orVolvic.) 

ScoRUCEOtri L. A black, grey, or reddish p&sic, with Dume- 

rou) veaiclei, &c 

PoBraTMTIC L. Avitreoutor slightly lamellar pMie envelop- 
ing cryBtaU of vitreuUB and fibi out fetapar. 

Pdiiick L. A pumice patte enveloping vilreons felspar. 



Ci^ss III. THE AGGREGATED ROCKS. 

Character. Formed by mechanical aggregation ; the 
cement or paste posterior to the parts it contains. 

Genus I. THE CEMENTED ROCKS. 
The parts united bj a slightlj apparent cement. 

Speciei 1. PSAMMITE. (Micaceoos sandstone,— coal 
grit, — the greater part of greytrackes.) 

A grannlar rock, principally composed of small grains of 
quartz mixed with other minerals, and united bj a slightlf 
apparent ceraent of a different nature. 

Praufpol rorMfu. 

^AKTIMK Ft. Middling sized grains of quartz are enen- 

tially predominant, with tome diBieminaled 
grains of felspar, &c. 
(Remilly, near Dijon. Marteg de Vayre, near 
Clermont in Auvergne, — above Carlnbad 
in Bohemia.) 
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GMUnnoVMf ........ BiMiitctgnin(orqiiuiauHlftlipHrmiKari]r 

equal qUBDtitieR, conneclad «laio«( without 

(Chateix, nenr ROytt. Mont F«yraitx in 

MiCAGiovi I^ QreyundypM(e,coittumngiitimerotupU(e> 

of mica. 
(The greater pari of the co«l griti. ) I 

Bbdsiib Ptk ..A reddish sandy paste nmud Wilhidica. 

(Micaceous red aandslone.) 
(The heights of the enTirona of Saarbnick, 
&C. — AlhiB, near Feugeurolle, in ths eo- 
virons of Caeo. Rolhe-todt-liegende of 
Vaterilein, near Henstadt, in the HarU.— 
Kaufinger-Wald, near CasseL) 
ScbiitoibPs A blackish argillo-sandy pule, ooolainiDg 

(The greater part of schistose greywadw*.) 
Calcabeocs Pi. ...... A tolerably conpact sandy calcareous pait« 

with mica. 
(Bonneville, near Geneva. — Lautenberg in 
the Hartz.— Haiuzelle, near Zellerfeld, in 
tile Harti.) ' 

GettusS. T^HE IMBEDDEDHOGKS; 

Fragments enveloped in a very distinct paste. 

Species I. MIMOPHYRE. (Some greywackes.) 
An argillaceous Cvmeict uniting ver; distinct graibs of fel- 
■{ifW; and EtHuetiowB of ^lartz^ daysUte, Std 



Qe«BiTXM>M.,.,..>.lIard and Mlid,' with Humereua- gnii* of 

(C^leix, near Royat in Auvergne.^Smnmlt 
of the Porinenaz, in th« Savoy Alps,— dMF 
the Vallorsine congioBiervlss.') 

ARniLUCBODI M Ftiablewith come grain* of quartt and nica, 

with fragments of carbnraled schist, 4c. 

(Flohe, between Frey berg and Chenmitzj the 
argillaceous paste it green with small ros«- 
colouied cryBlals of felspar. Hie red Hum- 
litis with white spoia of Zaukerode, near 
lliarand.) 
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Speckti.'PSEFVtB.CSUgim.te»-pnit^(thtitodt-begende.} 
Ad argfllheeam< pMtb mTCfbpiDg' (liiMiDiifi!t«d snd raid- 
ling Biied fragments arnntm-«lMeT.ol(i}ti4lhtepWbetMciae4ltte, 
and other racks of the same fonnatioDS. 



Rkd Pa. With I red'pule. 

(Ftigmentt orwhatitana ilate, grains of fel- 
tpai, 4c. rottie-udt-liegende of Zbrge in 
tUe Harts, — with imkll graiiu of qwrti, 
rotbe-todt-liegende of EIrich in the Haiti, 
— fVagmenti of mica Hlate, clay tlate, && 
tfionpArphyr of ClenmiU in Saxony.) 

a^detS. PErDMNGSTOlUE. (Poudingue.) 
A'tn^^prikMifMllyooatpMsd'-of tnlerabl; Iki^nimfatal- 
Itfeed portlbnBj aggltatino^ bj a paste; 



Jh^iMwrnvVi ■.- Brinilive-RMki united by a cement, either 

■chlttouofof aacdiarine limeBtone. 
(Tnentin-tbe Valait. Cal delJoniBt; icrtlB 
laM.<lciWtnHiU of'lilant Blan.) > 

I>«rKMU«o«ra»f.....BodMuf,aU Liod* ouMd bj-a pnttoMmtm 

Abgillacbodi p. Quart2(iHF aoiaieti-amtat bj 'a»«i^l iaMW 

(Lautealhal in the Hartz.) 
PoLTOENic P. Rockt of all kind* united by calcaieoua ce- 

(Nageieube of the Rigu) 
CalCjUuvi F. Calcareoiu nodulei united by ■ calcareoot 

(Nagelfluhe of Salzbourg.) 

Siucmm P, Nodulea of silex in a pule of homogeDaoui 

•andatone. 
(Environ* of Nemours.) 

jAimP. Nodulea of agate, &c in a paale of agale or 

jasper. 
(Pebbles of RenneB.) 

PUMMITK P. Nodules of silex, &c. in ■ paacninile paste. 

(Scotland, employed at London in the coo- 
atmction of the docks.) 
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%cfe«4. BRECCIA.* 
A rock princlpallj composed of aognlar, nnci^Btallized 
middle sized fragments, agglntinated b^ a paite. 
Principal i>arieliet.\ 

QuARTZCXB B. \Frapiieiits of quartz and other rocti united 

by t, •erpentiiM paste. 
(Col de Queyriere, in the Brianfoniuu.) 
ScHiiTOlc B. Fragmenti of schist, phyllode, Sec in an ar- 
gillaceous paste. 
(Todt-liegeade of Eisenach. — The coast near 
Saint Jean de Luz. — Couiance.) 
Schisto-CaIiCAREOVB B. Fragments of schist or other argillaceons 
rocks, in ■ more or leu caicareous paste. 
(Environs of Elbingerode in the Hertz. — 
Braunsdorf in Saxony.) 

Cauusxodi B. Calcsreoui fragmenta in aoalcareous paste. 

Volcanic B Fragments of p)Togenio(pyrogine*)roc1u en. 

Teloped in a calcareous, argillaceoiu paate 
orwaoLe, lava, &c 
(Aurillac GergDvi% HabicbtawBldioHease. 

■ There are do precise limits between (ome puddiogetoaes and soma 
brecda*, but there are so many important difierencee between nliceous 
puddingslone and calcareous breccia that v/e can, on no account, unite 
tlMse two rock* in the same species. 
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iBeological Sketch of the Coal Diatrirt of Saint- 
Etienne, department of the Loire^* By M. 
Beavsier, Engineer in Chief of the Royal 
Mining Corps. 

(AniulMdesMinea, 1BI6.] 



THE coal dhtrict of the arrondiiseneDt of St. BUenne 
Is contMiDed ia every dlrectioa within a baiin of primitlTe 
rocks, extendiog from SW. to NE. between tb« Loire and 
ihe Rhoue, towards the poiDls, where thoie two riven, 
flowing in contrary directions, are neareat to each other. See 
Plate I. 

. This basin swells out considerably j towards the Loire on 
the west, its greatest breadth, taken in the nieiidian of 
Boche-la-Moliere, is 13,000 metres [42,663 feet] ; its edges 
approach each other towards Saint-Chamond, and follow 
thence both sides of the ri?er Gler, parallel with its coortB 
to the Rhone, eastwards to the liniits of the department of 
the Loire : the Jiasiii is continued without sensibly altering 
its direction to Bud even a little beyond f the Rhone. 

At Rive de Gier the coal formation is not more than 3,300 
metres [7,M6 feet] in bieadlh, and at TarUras it is siill 
less. Its greatest lengtb, measured from St. Pant d* Cor^ 
nilloo (on the Ijoire) to Glvors (on the Rhone), is 40,260 
netres [161,743 feet]. It coven a surface of3S1.43 square 
kilometres [abont 87 sqnare miles]. When speaking of the 
limits of the coal basin, a coqtinuons line is understood, 
which would mark the separation on (he surface of the coal 

" Thii SButch fon™ part of ■ dnuilcd ■nmnnt of the minner of worit- 
ing the coal tniaea Sic in the aboTo dJMnct. (Trans.] 

t TracdofcDal are round atTernay, on the leA bank of the Rhon#. 
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measures from the primitive rocks on which they rest, if the]r 
Were both always exposed. The suite of elevatioQs, condstiag 
of primitive rocks, rising above the coal district, might 
be described by the same terms. 

Towards the south these heights belong to the principat 
chain of the Pilat, separating tlie department of the Loire 
from that of the Ard^che, tlie ramifications of which towards 
6ie SW. form the limit of the dep&rtmeot of the flante- 
Loire. On the west, the elevated primitive country rises 
above the right bank of the Loire, for a short distance, 
commencing from St. Paul de Cornitlou, and afterwards 
forms in the direction of the Rhone, a nearly continnoas 
ridge on the north of the coal basin, in the same manner as 
Ae IHlat chms riies above it on the south and sonth west. 

The ptinoipal pait of these primitive rocks is composed of 
gramite, the most abundant iugredients of which are felspar 
and mica. The first of these substances most frequently 
presets itself in the form of a nucleus entangling plates of 
mica, and occasionally talc. It is not rare however to find- 
&tt diibrent ingredients of the grmiite more distinct ; the 
mica is less ahnndant, and the ciystals of felspar (freqneatly 
of a roseate tint) become of consideralile sise. In nnme- 
ivns places hnca is the most abundant ingredient, the rock 
then becomes a gneiss, and may be considered sometimes 
as a grmtit -oeini, and sometimes as a mica or talcose slate. 

On the west and north west the coal measures rest in 
general immediatety on granite ; oB the south aud south 
west, ordinarily on gneiss, mica, or talcose slates, or even 
upon serpentine ; these rocks separate them, from granite, 
which is found on approaching the primitive ridges. This 
primitive oonntry contains metalliferous veins.* 

That we may not pass the limits we have prescribed 
ourselves, we will now proceed to consider the country 
formed of the coal-measnrfis. 

* Mine) ofaulphuret of lead at Si. Julien, Molin, Moletle, and the 
S.E. of Pilatt several veina of the (um snbitance on the NW. of Rive 
de Gier, to^v8^dI Foataia, and St. Martia-la-Plunc. 



^niized by Google 



Coal District of St. Etitrnu. 3 

The UUerare composed} if the exprecuoD maj be«llowed, 
of the more or less divided debris of tlie l)asin diat can- 
tsins them ; tliese debris are disposed in beds of variable 
appearaoee tiltcmating witli «than of coal and shale, which^ 
besides the greatlj triturated, debris of which the/ are 
composad, contaia TCgetable remaios in different states of 
preserration. 

The following is a list of covglomerates (Pondings), gand- 
stooeS) shaleSj and coal beAa^ filling up the coal basin.* 

1. Conglomerates formed of large fragments of primitive 
mica and talcoie slates and granite^ scarcely cemented t«- 
getfier ; these & agments are often of several cnbic metres 
content. (Fine specimens on the north of St. Etienne to> 
wards Fonilloase; at Rive de Gier, between that town and 
the bridge of la Madeleine, &c.) 

3. Congloroemtes composed of smaller sized fragments, 
cemented together b; the ordinary sandstone of the cos^ 
measttfes. (These conglomerates are of more (reqaeat oo 
currenoe than tlie last). 

3. Large grained sandstone mixed with small rolled 
fragments of different rocks. 

4. Compact sandatone, the grains of an uniform size, coi^ 
(aining plates of mica. (This is the biul ding-stone known 
in the couotry by the name of Molasse}. It forms beds qf 
considerable thickness. 

5. A fine grained sandstone, in thin beds. 

8. A fine grained slatj micaceous sandstone, the slates 
beiag very thin. 

7. A friable micaceons riate^ in which unall grains of 
sand are distinguishable. 

8. A more compact schist, in which mica u still visibly. 

9. A harder schist. This kind is the least common. 

10. CToal, containing little bitumen, earthy, and. mixed 
-with schist. (This bed is found at Tartans, Saint-Chamond, 
and at Rive de Gier, aadisknoiVnby thenameofbiktiirde.) 

• T.iii enumeration agrees in mtny reipocU with that p»eB *y 
M. de Bournon, in bis Eani sur la litliologie du Forez. 
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II. Coal, more bituminous than the last, hoinogeneDni^ 
with a brilliant fracture, generally hard, and teparating ill 
large fragments. (This is the coal most esteemed for fuel ; 
It is known Ht Rive de Gier by the name of Raffand, and 
occurs abundautly io the vicinitj of St. EtieuDe, that Id 
the greatest repute comes from la Berandiere or la Rica- 
merie). 

18. Very bituminous coal, rery homoge neons, of a fine 
black colour, with a brilliant fracture, and slightly fiiable^ 
this is the variety known in (he conntry by the name of 
Marickate: (The most esteemed coal of this kind occurs 
in the districts of Grand Croix, and la Cbancbdre, near 
Hire de Gier, and St. Etieune ; in that of the Bois d'Aveize, 
of Clnsel, and of Roche-la-Molidre, upon the bed named 
Seigoat ; this vatiety is generally reserved for forges). 

The conglomerates, composed of large fragments scarcely 
cemented together, never immediately accompany the coal ; 
'wherever they exist, they form the lower beds of the coal 
measures, resting on primitive rocks ; frequently however 
the lower beds, in immediate contact with the primitive 
conntry, are of different kinds of sandstone, upon which, 
near the edges of the basin, beds of coal rest.* When these 
beds occur of little eitenf, they are generally contained 
between others ofthe compact sandstone, variety No. 4. 

The coal often rests immediately on this sandstone ; at 
other times (and this case is rarer here than elsewhere) the 
'roof or floor of the coal bedj or both together, are of schist, 
containing vegetable impressions. There are few coal beds 
that are not divided in their thickness by~ seams of a more or 
less compact schist, bearing in the country the name of 
Gore. 

It is impossible to say any thing on the general thickness 
' of the coal beds. In certain situations f coal not more than 
48 centimetres ^abont 5 inches] thick Is worked. Ordinarily 
the workings are carried on in those varying in mean depth 

* A liae example of this ftct ji teat on Ihe road from Rive da Gier to 
I^on, above the bridge of In Madeleine, 
t At Rive daGier,foreximplei Kt the colliery oFMonlDizien. 
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ff^om, 1 to 5 qietroB [abont 3 feet 4 in, to 16 feet 8 in.} in, 
different points these same beds swell out snddenlj, so u 
to acquire a thickness of from 16 to 20 metres [aboat 53 
feet 4 in. to 66 feet 8 in."] ; or else not less suddenly they 
diminish in thickness from the floor aad the roof approach- 
' ing each other, to a point at whicb no traces of them aro 
found for a considerable dtatance. The latter accident, 
known in the country bj the name of cDDfiee^ occurs mora 
frequently than the other in the coal measures under consi- 
deration — this circumstance occasions great inconvenience 
in the vorking of St. Etienne coUierieS) as it throws a great 
difficulty in the way of tracing the conlidaity of the coal beds. 
. Having thus shewn the most ordinary superposition of the 
beds in the coal measures, it is necessary to consider the com- 
mon relatioD3 of the different masses. For this purpose thati 
which occurs when the baun forms a single valley, must be 
distinguished from that which happens when the basin, 
greatly dilated, is cut through in different directions by is- 
veral small valleys. . 

Where the coal formation is confined between two con- 
- tinnous and parallel chains, the beds are trough-shaped, an^ 
form a new valley enclosed in that of the priiqitive country. 
This is the case in the greater part of the Kive de Gier dis- 
trict, the beds are conformable to the sides of the valley in 
which they rest, being horiiontal or slightly carved at tho 
bottom, and rising rapidly on either side. 

When, on the contrary, and as is generally the case on the 
watershed towards the Loire, the coal formation is conside^ 
lably dilated, and that it is cut in different directions by val- 
leys of greater or less depth, it is observable with but few 
exceptions, that all the beds of the coal measures are inclined 
m a different direction from the slope of the little isolated 
hills or terraces formed of them. Thus the outcrops of the 
beds generally form belts round the hillocks or platforms, and 
appear on the map as winding lines, differing little in lev^l. 

The coal beds then can, relatively to the portion of the. 
eoal measures that occupies us at present, be considered aa 
curved surfaces, tending to form small basins, whose iafei« 
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rior parts, that Is to say, the points fiirthest remoTcd from 
the surface, are plaud precisely luider those parts of the 
coal formation that ore Bt present the highest; a fact that has 
been obserred in man^ other conntries, Imt from which (he 
singular and rigoroas conclnsion has not perhaps been drawn, 
that the lowest part of the primitive rocks on which the coal 
formation is.deposited, answers precisely to those parts of the 
Utter, which are at present the most devated; or reversing 
fhe proposition, that the last valleys cut in the coal measures 
cover ridges of primitive rodis concealed beneath them. 
This sketch, which is perhaps new, lupposes certainly what 
' many geologists are inclined to doubt, namely, that the beds 
in the coal formation are at present in the same sItaatioD as 
when they were moulded in the primitive rocks.* 

This supposition seems to us supported, with respect to the 
Conntry in the vicinity of ^t. Gticnne, by so many facts, that 
We have not been able (o refnse it credit — we shall present 
the following considerations. 

1. When the coal beds, or (he beds of the raeasarea, ara 
highly inlined, It generally happens that their thlekness in- 
creases with their depth. An analogous effect woold take 
place with regard to matters deposited on inclined planes. 

3. When the lowest deposits of a sectmdary country have 
been formed by large fragments with little w bo adhesion, it 
follows that these matters have rolled Into the hollows of the 
primitive country, so as partly to fill them up, forming a less 
inclined talus upon which beds of sandstone, schist, and 
Coal have been deposited, which then would naturally be 

* Allbough it does appear ibfit the irrsgularitiei of St. Elieone ooal 
■neuures may be owing to the uneven eurface of the primitive rocks be- 
iteath, yet it is almcst needieis to remark that faults and naany conloi- 
•iona miut have originated from other causes t forexBDpI«, no poaaiii)* 
iuftrioi Burbce on which the coal meanirea could ttave been depositid, 
^ould at all have fbnned the twiatine* and contortions of the coal mea- 
sures from Broad Haven to Gouldtrop Road, ill S(. Bride's Bay i Ihey ap- 
parently arise from the trap, which rising from beneath the old red saikd- 
Htone, overflows the coalmeasares andgqneezea Ihem up agaiut ihegrey- 
wacke. I have forwarded Kctioat, Ac. of this rentaikable ctwst to the 
Geelogic*] Society in an account lately drawn up by Mr, Conybeare and 
mywlf on the Geology of Southern Pembrokesliire. (Trans.) 
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nnoh leas incIlBed than the decIiritiM of the primltlTe rockt 
near them. Thus, multiplied observationB prove, that thli 
State of things which can easily be imagined, has not been 
distended by any catastrophe subsequent to its formation. 

9. In tlie uumerDUS places where the immediate superposi- 
tion of the coal measures on the priraitive country can be oh- 
seired, the former is clearly seen t» take all the cuTTatnrea 
required by the uneven surface of the latter, without any 
loss of continuity or fracture of the beds. Would appear* 
aacei be thus, if the rocks anteriorto the deposit, or the de<> 
posit Itaelf, had been subjected to shocks and disturbances ? 

4. A single coup d'ceil thrown over the atlas accompanying 
the work from which this memoir is extracted, shews that, in 
the widest part of the basin, the coal measures ka¥e entangled 
the elevated pmots of tiie primitive country, it would be easy 
by following up all the details, to give nearly the configora- 
tion of the rocks at present eoaeealed, and to conclude that 
oo important change has altered it. 

We could greatly extend these considerations and fortify 
our opinion by a greater number of facts, did not the fear of 
passing the bounds we have prescribed onrselvea deter ns. It 
is here the place to state, that the coal measures, surrounded 
on all sides by primitive rocks, support, but over a small ex- 
:tent, the remains of a newer formation, torn away at the time 
when valleys were last formed. Patches of it are found at 
present only on the elevations of St. Priest and La Toor, si> 
tnated near the river Furens, between St, Ctienne and tlie 
Loire. 

This formation is remu'kable, as volcanic tufa and frag.i 
ments of basalt are embedded in a siliceous substance, which 
lias been deposited in horizontal beds on the coal measures. 

This fact does not appear elsewhere in any part of the St. 
Etienne district, the volcanic hillocks, found in the plain of 
. Forez, have no immediate connexion with the coal measures 
finder consideration. 

M. de BournoD has described the minerals ofSt. Priest and 
)a Tour, and given a detailed list of the different accidents 
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that hare afiected them. He meatton; weU cbBracteriwd Ar 
IJceons fosnl-wood.* 

It U to be regretted that the joath of the antbor, and the 
Bt»le of science when he wrote, should havr ^reu rise to sbt 
veral mutakea, which it il not our present olgect to reetif^. 

The levels of the different roclu passed in renew, can b« 
vscertained from the aUas of the Loire mines. 

1. The piimitire country csn be traced without interrap- 
tion from the Rhone near Givors (at a height of 169 metres 
{6S3 feet} as far ai the principal heights of the I^lat, ele- 
vated 1,SOO metres [3,937 feet] also above the level of the 
•ea.+ . 

Tfa6 pit of Logis des P&res near Rive deGler, gires the 
deepest section of these coal measnres, its. depth is 35 metres 
{82 feet] beneath the level of the sea; ^ on the other band 
iheir greatest elevation is (at Uont Salson, near St. Etienne) 
.725 metres [2,379 feet] above the same leveL It follows that 
the greatest observed depth of the coal measnres is 750 metres, 
,[9,481 feet] 

3. The greatett observed elevation of the formation at St. 
-prieGtBod La Tour is 600 or 660 metres, [1,968 to 2,134 
feet]. 

* Elswi >ur Is Lithologie Ata environi de St. Etienne, p. 45. 
f The height of the Pilat luu been eitimated it 1,816 metrei [3,980 
^1] in the Annuaira statiatique du departmeiit de la Loire, printed by 
. order of M. de Colombier. We do not Imow what obaerratiolu led to 
Ihia result 

X The depth of the coal meaaureaS metm [361 feet] belov the level of 
the aea, i> ihenn by the pit of Matouret, 385 metre* [964 feet] in depth, 
'Ibe ntonA of which i* higher thaa that ofLogia dea Peret. 
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MeTnoir on tke Geographical Extmt of the 
Formation of the Environs of Paris. — ^ 

. J. J. D'Om ALIUS D'Hallot. 

Bead It the IniiJiule, AuguM 16, ISlSl . 
(Aniulw dm Mioei, 1B16.} 



THE learned reMtrches of Messrs. Cnvier and Broagniart, 
have drawn general attention to the formatioDS in - the en. 
Tironsof Paris, and this is not remarkable ; for if tbe loftj 
Alps, irhere nature presents herself under such ma^ificent 
forms, have inspired the great de Sanssure, the true creator 
of geology as a science of obserration ; if Saxony, a couiUiy 
excavated to vast depths, in conseqaeace of its mineral 
riches, has offered to the genius of Werner, an opportunity 
of establishing the first good system of geologj ; the environa 
of Paris, containing such altundant remains -of living crea* 
tures, have given birth to true philosophical geology,- that 
which drawing its conclusions from the -knowledge of the 
o^anised bodies entombed in the bosom, of tbe earth, «an 
alone afford the certain means of comparison between -distant 
formations, and wilt one day perhaps throw some light -on 
the varions catastrophes that have changed the surface of th^ 
globe, as it has already indicated the nature of the liqnidsii) 
wbich some of these phenomena have occurred. 

The geographical extent of the formations in -the environs 
of Paris, and the detuls into which Messrs. Cnvier an^ ■ 
Brongniart liave entered in their geological map^ tiave no^ 
allowed them to represent th« entire limits of this formation. 
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I concdved that the detenninatioa of these lianita tbroogh- 
oat the ezteot of the baria would afford tome Intereit, and I 
have with this deiiga nndertakeii several excnraions^ the 
results of which I here present. I should howerer acknow- 
ledge that a part of this work has already been execated by 
M. Desmarest, sen., who had carefolly determibed the limits 
of the Chalk in Champagne. X have also received great 
assUtance from the niaeralogical atlas of M. Uonoet^ a 
work fnll of Talaable obswrations^ and less known than it 
deserves to be. Lastly, I have consulted two memoirs of 
Messrs. de Tristan and Kgot de Morogaes, with advantage, 
for that part of this basin which occurs In the neighboorhood 
of the Loire. 

The different formations of which the country In the vici< 
nity of Paris is composed, taken collectively, a few isolated 
patches detached from the mass being omitted, occupy a 
■niface of abont 170 sqnare myriameters, (7100 iqnare miles 
English) forming an Irregnlar potygoD, elongated from north 
to south, whose greatest axis may be represented by a line, 
30 nyriameters long (328,3fll EngUsh yards), drawn from 
Laon to Blois, tbe sides of this polygon pass In the vicinity 
<rf the towns of Laon, La F6re, Noyon, Clermont, BeaD-< 
mont, Gison, Mantes, Houdan, Chartres, Chiteaudnn, 
Vend^me, Blois, Orl4ans, Cosne, Montaqps, Nemonrs, 
Nogent EOF Seine, Sezanne, Epemay, and Reims. The 
Parisian formations rest throughout this extent upon chalk, 
which forms, as Messrs. Curler and Broogniart have re^ 
marked, a vast belt round the Paris Basin. (See Plate S.) 

These limits are very easily determined on the north of 
the Seine, being both physically and geologically dlstln^ 
guished ; the Parisian formation every where presents itself 
under the form of a chain of hills more or less indented, 
which rise abo»e the chalk plain. The latter becomes, how< 
ever, lower and more even than It usually is, as It approaches 
the foot of these hills. Messrs. Cnrier and Brongniart have 
described nnmerous chutes of the Parisian rocks towards the 
chalk plain; but as they have not had occasion to speak of 
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that nen Dameric tnd Rsimsj I shdl mak* & fsw reBurki 
oa it. 

- The cbatk, hid <« t1» «ut «f Paris by pMterior fiarma- 
tioaii begins to ilMwitsdf in tlwnllej'af che Hanis below 
Donnans, and rises as tbe vatley is aseendad, so that arriTiag 
at the plaia of Champagne diis Ibrmatian if seen consdtntlng 
the base of the hills for some yards above the level of ths 
p4ain. This fact, obsenable in \amaf vther ptaccs on dia 
border of 'die Parisian rocks, prores that a part of the valley 
of tbe Mame has been hollowed ont of chalk, add appean to 
•hew that the existence of the low plain, Iiorderlng the 
Paristoo biils, is not tlie afect of chance, giving thli fonn to 
the snfaoe of the chalk, before the deposition of the forma* 
iioDS composing the hills, but that it owes Ki origin, in • 
^reat measure, to the same causa which has worn the exterior 
border of these hills in such a manner as to fonn those 
numerous capes, islands, and gulfs^ which are there ob- 
servable. 

I have not seen the plastic clay formatiou in this part, 
but according to the obaerrations of M. Desmarest, jnn, it 
shews itself under the form of black earth, often sandy, 
eometimes clayey, and almost ali^ays impregnated with car- 
bonaeeons aiatter. This black earth, of which M. Desniaretl 
proposes to publish an account, bears a great affinity to that 
worked for the preparation of sulphate of iron, and which Is 
very conuQon in the northern part of the Paris basin, and 
tvea in the chalky plain, constitntiag isolated deports in 
Vm form of islands or small basins. The resemblance of thia 
black pyritons earth to plastic clay, wilt no doubt throw new 
light upon tbe history of that formation, of which it spr^ds 
the extent, at the same time that the occurrence of fossils 
shtracteristic of the cakaire a cSriiet in some beds of this 
black earth,* shews that the plastic clay bears a great affinity 

. * I have obgerred but two placet where this earth coataini cerithia. 
Qae IB at St. Mai^uerite, near Dieppe, (Seine iDlerieure), where it fomu 
■ amall buin in tbe cbalk fbrmalicD. A series of clay and aaDdy beds is 
there »eeD, the fint of which alteniale with a few strats strongly im- 
pregnated with carbonaceoui and pyiitoui mattert, worked for the fabri. 
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to ^ calcslra i cerites, as, B^Iessn. Cmier aod Bmngnlart 
liare already suspected. ' , 

.;,Tlieca)caireiceritesforaatioD,+ .which appeared tome 
to rctt immediately on the ohallE between Damerie and 
iBdims^ does not furnish aOj good bnildiDg stones ; its beds 
jue on the contrBij loose and friable, ai at Grignoa, and 
cOatain an imiiienie quantitf of shells. In this system of 
htUs, are found the {osbIIb, .celebrated as those of Courtagnon^ 
8 name given them, because M. de Courtagoon was the first, 
in the Chateau of the same name, to form a considerable 
collection of these shells ; for they are equally aboodant^ 
Hd easier to collect at Flenry, la Riviere, and Arihy, (ban 
at Courtagnoh. These shells are known to be generally th« 
»me .with those of Grigoon ; it could scarcely be expected 
4liat:two depiosits so distant, should so i«temble each other 

cation of aulpluto of iron, and layers of ihells moTe or lew broken j 
■inoDE whicb are dJetinguiBhed nuoy cerithia, and bivalves which I be^ 
Ueve belong to the genua cytberea. 

The other situatioD ia near Chftteau-Thierry (AJsae), wbere (he valley 
dF the Marne affords blackish clay, full of shells, among which are seeD 
hiatty oyalere, cytheren, and a cerithium roembling that of Si. Marj^ue- 
lite. It'tt very probahle that this deposit is situated between the chalk 
and the calcaire i cerite, ainee this last forma (he surrounding hillocks, 
and that the chalk is met with about IQOO yards further up the valley. 

(Note of the Editor of the Annalea des Mines.) 
' yfe visited this deposit in August, 1813 1 it evidently constitute* a 
paM <^ the calcaira 1 cerite fonnalioQ, and it« inferior parls are compoaedi 
tfi the author has said, of pure plastic clay, and of plaatic clay mixed 
with sand, ligaile, pyrites, and the ahella mentioned by the author; 
oystera, moreover, are thtre seen in great abundance. It should be ob- 
served that (his disposition i» preciaely tJiesame, and with the saraeshells,- 
at Marly near Paris, above thechallti at Vaaxbuiur near Soigaona, d&v 
panment of (he Aiane, &c. \ 



t Messrs. Cuvier and Brpngniarl do not mention the calcaire i cerite* 
fimnatioii, in their enuineration of the Parisian rocks (9d edition, IB9^' 
Hic following is (he liet given by thetn i ' 
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& this particulir,* for, wUh few excspUougtbeiunc specie! 
are distributed in a. similu- maoner. But with respect to 
- preServatioD, the sbells at CoartagnOD excel those of Grigoon t 
they are harder, less white, and poHeas a pearly appeatanc*, 
Tesembling receot shells. The calcaire grossier Gootaining 
-them has a yellow tint, approaching more the coloar of ochre 
ihan at Grignon ; in aome places it is qoite friable, in etben 

SECONDARY ROCKS. 

Rccki t»i 
nuiite rormation U. Chalk. 



II. Fint freshwater fbrmatioR 



TERTIARY ROCKS. 

f Plutic Clay. 



TV. Second freAw»ter forwatibnt. 



V< Second marine fomution'. , 



C Calcai re groaaier, am 
. — %.i Sandalone that it x 

■ -la. Sf^yP""" '"*!"'"«• 
C jFrethwatermarU. 
re. Marine gypsum marU, 
I f Third upp«'marinGMO' 

■ .< j_ J atone and sand, 
I ' jUpper marine limeiUi 
(, ( and marls. 



The calcaire it cerilCB appean to be included in the caleaire groaaier) 
ju the author always speaks of il under the former name, I have not 
thought myself at liberty to alter it.— (Translator.) 

* It may be said that the deposit of shells observed at Grignon, owea 
^ta celebrity to the number, the beautiful preservation of the ahella that it 
contains, and the &cility oF procuring them euUre; but the bed of which 
'this deposit forma a part ia not wanting in any place where even palchea 
of calcaire & ceritei occur, and it perhBpa extends to greater diitances 
'than ia aupposed. This is not (be place to give proof) of this opinion t 
'the GrignoQ bed ia found i^ot only in the Paris basin, but also on iti Out- 
•kirta, every time the calcaire i ceritfea is aunk through ; thiabed, il is true, 
will not forcibly strike observers, except when, being friable, the ahella 
may be obtained entire, aa at Perne I atVivray,near Liancourt; atMom 
Ouen, and Mont Javonlt, near Gisora; at Septeuil,to theSW. ofMantea, 
'ftcl-rCNote of the Editor of the Annales des V.inea}. 
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tiK pirtuilu ttn doflel; nsited ; »aA m tbew di£»eDt states 
of indantioD ■!« iiregulnrlj' disposed Id the Mme nau, the 
hard parts oiigbt be said to be oirlng to the infiltratim of a 
■pcoira of calcareoni cement.* Above this sandf limestone, 
are lieds of a compact, white, and solid limeatoiM, alteroating 
in die hi^cr parts with greei^h marl. I bare not din 
conred aaj sbella in place in this fonnatien ; I only fowid 
detached fragments of white limestone, containing the inte- 
rior casts of cyclostoma nvmiBj and which I beliere, from 
appearances, to belong to the inferior beds. A stone is 
employed for building in these cantons, particnlarly in the 
environs of Dormans, containinj; a great abundance of ceri- 
thiom lapidam. It Is a whitish Sne grained limestone, a 
little cavemoDB, like Ihe freshwater limestone, and which 
appears to me to come from the beds between the true cal- 
C^re 4 centes, and that which contains the cyclostoma ; as 
it more resembles this last than the common marine lime- 
stone, I sbould be inclined to believe that it had alio been 
formed in fresh water, and that these two beds belong to the 
■ame system as the clicart of Mantes la-Ville, descnbed page 
S2Sof the mineiat geography of the environs ^Fhrb.f' 

* These tolid limestDae nodulei very frequently oecur in tbe frUble 
strata belrnr the mloBirq 4 cferites, and are seen at Grignon ; al the 
descent of Beaumont iut Oise i al Meudon t at luy, &c. &c. fliey 
project beyond the vertical aides of these bedg, and onen appear a< if pe- , 
nelraled by calcareous ipar, which gives a radiant appearance to tiieit 
fracture. — (Note of the Editor of the Annalei dea Mian.) 

-(- I ihall here obaerve that many geological circiiDutaDcea, joiiied to 
SOological chanderg, moke ms l>e]ieve that the ceiitbium lapJdum 
ought to be arranged with tbe Potamides ofM. Brongniart, or ceiithia of 
the freabwater formatioiw. This shell, diiferiDg very little from Pota- 
midea ]>marldi, appears to me (o possess this peculiarity, that it occurs 
in the Uet marine beds, and in tbe first strata of tbe freshwater formation, 
and that it ii the only fossil of the marine fonnation that rca% occurs 
hiplace in the freshwater fonnation. 

I shall to this add that I have obiarved a potamides at Elompes which 
appears to me more slender, and with less de6ned tubercles thao Pol«midea 
I^markii. I conceive that it may be coniidered as a separate gpecies, qr 
principal variety, ttutt it may be nuneiit P. Mununatu)-. U o«Gun in tlu 
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The green naris mn covered by ansUier lavMtone eqatk 
I7 white, bvt ■ little leu compsct than tfae preceding, pr»* 
Kulwg tubolar csTiUes, clnncteriftlc of particnlu psrti of 
the Creihwoter fonuitioD, and Hmtaining m. great quantity ot 
■k«il», aoMag wliicli ma/ be particolaily dntiogM^d tw» 
ipetiee «f ]ymae« and a snull amphibaDinin,{Ba)imiu ^uik 
lOH. Brong.) 

Lutiy, the wlMle is Hnnonnted by du nilltbmtr witliiNit 
tbdla, with the aands and dayt whicb nanallysccoiapanj' it, 
and which coTer ail the {^tformi in the Ticioity. 

This order of uipeipaution, mfficieDtlj worthy ef attea>- 
tion from the series of beds that it exhibits, is still more 
remarfcable for the conetancf and nnifarmity with whiiA it 
appears in the whole of the coontry exteodiog foom Cbateaa^ 
Thierry to Reims. 

I regard all the pivtMn of this ceutry placed dwre Hw 
catcaiie & cerUes, « beloDging to tke ficebwater foraatjaofl, 

Whita limeMonS) brraiag Ae upper p&Tt of tbe rmhwBter fbrmation ; it 
HgEaerally tmnfcmedBito while nlei, and oftea attaohed to noialm 
oTtbUrabstuice,. 

The true P. Lamarkii occur in the sune Bitiution, Tonning a apeciea of 
depoiit in the midit of a bed, whose upper part coneiBtB of b tolerably 
daric amolie grey cempscl limestroe, and the lower part of • dightly 
■gj^iMiiiBMd land, oolound brown by oarixmaceoHi matter, lliit bed, 
liuiated uader the whita liokoiMne, mla inraediMaly on ■ tUok depodt 
of sandttone, and sand without shell*, and may ba compared (o the ilaty 
clay bed deeoribed in tke work of Meairs. Cuvier ood Brougniart, page 
St2. 

I believe that P. I^inarlcii, and P. acaminatus have yet been obaerve*! 
only IB lii« leeoiid freihwater formation, wl^bt C. lapidum haa not yst 
been leen beyond the inferior atrata of the fint freahwater limeMone. 

The white Umeatoae of Elampei CMUaina, beaidea potamidea, lyMinaa, 
planorbea, and a shell, which haa aa yet been bat very aeldom obierred f 
it is the cycloatoma that M. Brongniart has deacribed under the name of 
C. elegans antiquom. The nomeroui indiTiduali that I have seen have 
appeared to me obgajM thicker, and shorter than those of the recent 
ipeciea 1 so that I conceive they ought to be considered aa a distinct spe- 
eiea, which may be named C. crassatum. This cycloatoma has yet only 
been found in the aecond fi^hwater rormation, -whilst the C. mamia ia 
the charaoteristic fossil of the first formation. 
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Thii i> inffideatly eTident with regard to tbs beds cm- 
twDing Ijmneie, and those of the ioferior vhite lime- 
tlnne, which will easily be re&red to the lower part of thff 
Paris gjpBnm formation. But the awertion requires expla- 
nation as it respects the green marls and mill stone without 
shells. Messrs. Cuvier and Brongniart, when BdvaactDg 
their opinion upon what tbej' hare named fresh water fornua 
tionS, have shewn that circnnispection wbich always accom- 
panies true merit ; it might be sud that they feared being 
reproached for having given too mach importance to their 
disooTery, by enlarging the extent of this new mode of 
formation; thns thef have only attributed it to those rocks 
whose origin is evident, and have not hazarded any opinion 
respecting those in which animal remains did not exist. Yet 
now that the idea is more familiarized, and that these for> 
naUons are known to be letj abundant on the surface of the 
{;h>be, and that it may be said, if the expression be per* 
nutted, that they do not cost nature more thai*, the marine 
formations, now, I suf^we may allow ourselves to speak 
with more confidence. I believe, for example, I have 
been able to shew* that the siliceous limestone belongs 
to the same mode of formation as that containing lym- 
nea; and other freshwater shells, i This- opinion affords 
a double motive for attributing the mill-stone without sfaella 
to the same origin ; for this mill-stone is known, on the one 
hand, to have a great affioity to certain flints of the siliceous 
limestone formation, and that, on the other, it so much re- 
sembles the milUstone with freshwater shells, that the anthers 
of the mineral geography of the environs of Parlf, wvffi at 

■ Notice of Oieeiirtenceoffreahwater limeitone in itie depsitmentiof 
• the Cbet, &c. Journal det Hhtea, lome ixxii,' ^.JiT 

. t New obeervationi, which will l>e published in the aeaoiid tdttion <if 
OUT Eaaay on the Mincralc^ical Geography of the Environ* of Pari), 
induce <a entirely to uknit M. d'Halloy'a opinion. We have now cUr«ot 
prooia that the uliceoas limeMone (bnns a part of the fint or lower (rpA/- 
water formationt but we oumot admit the meroblance of (he uppOT 
nilUtona, whetller they contain ihelli or not, to the flint of thg tilic«MH 
limestone. (Note of (he Editor of the Annalei dei Minet.) 
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oontidereble trouble to fiad decided cfaaracten to dbtingnliki 
tlien^. It appears to me that ittdi strong aAalogiei, which 
me not contradicted bf anp podtiTO &cti, onght to siiffic» 
fbr establbhing onr opinion. 

The ume reasoning might applj in a certain degree to the- 
green marlii'of the environs of Damerie, which do not con-- 
taiD abells, and which are placed between the two ayitemtoC 
fresh-water beds. I shonld olHerre, that I have never dii- 
covered traces of the marine formation posterior to the first 
fresh-water formation to the east of Clutean-TbierTy, as H- 
the sarface of this country had been too much elerated iih 
be covered bj the waters of the sea, which have, at di&renb 
times perhaps, ssbmerged the plain of Paris ; a ifirf impor- 
fant fact, and one that deserves to be verified in a greater 
Anmber of places. 

The country, the nature of which I have JQSt shewn, i>- 
•ne of the finest examples of the relations existing between 
geological character and agricaHnral productions. Corn i» 
CnUivated tbroughout the challLy plain ; the slopes of the- 
talcalre 1 cerites are covered with vines, and as this lime- 
stone, almost always friable, has fallen down opon the chalky 
base, the celtivation of the vine extends as far as the level of 
Ae plain ; the soil of the true chalk is not generally bvour- 
able to the vine, and it is right, in order to avoid the error 
resulting from the habit, (when speaking of Champagne) of 
associating the idea of a chalky soil and a country prodncing 
good wines, to remark bero, that the vineyards of Champagne' 
are generally on the borders of. this region. Those which' 
on the western side produce the best wines, are, as has beea- 
aeen, upon the calcaire & Writes formation, aAd those oo the 
eastern border belong to beds beneath the chalk properly sO' 
adled, beds on which I shall say a few words at the end of 
Ibis memoir. When vineyards oeenr in the interior of 
. Champagne, they are upon patches upon one or other of 
these rocks, which are foond isolated ou the true i-tialk. 

The fresh-w«teE limestone, and its corresponding maris, 
are not thick eaongh for any particular system of cultiva- 
tion ; often- indeed the limestone beds, from their solidity. 
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ftkmeKwtpuHU'iB'tftf^s'Aap ^ caltintioqi H, Jhwoiffe^ 
jmu has mbtentui tkitt tbe fireih^nater mtuia are adyanUg^. 
anfy., empiojti in renderiHg; the. chalky soil fit fw tb^ 
growth of Tmes. Lutly, the jdatfonss of tii« mil^d^qp. 
fiMtottiM wti cOmnvdy. corer^ by fopestt or h^attu, wliicli, 
fn«,Ae.Iaf!gablitiiksscatto«ck overtlie aor&ce, reaauidiu^. 
dC a itehutiTC coontrrA 

■ The, Hmita <tf. tiie Parisiao fonmrtiooi) in the p(u4 of tb«} 
bailp fiooth of tke Soln^ do net pre«erT« this phyrical de-, 
ibaicatJML cdHjaoteiwiing tfaose of the oorthero gattioa, TtuB, 
arirt* fnom the cbsngM that have tak«D place io the geologi-; 
GriAtTBictare.of tb»BRr&ce, chsogeB which I am about to iB> 
diCK|e in a gene^ inannesr. 

.JUtbpigb.'ne xMj, bo aocortoned to lionsider the dUferjiint^ 
rocks formiog the basin of Paris, as placed horizoiUaU; M^ 
vfm the otber, Wtd' they really appear to be so in the pentral 
jfiai «f tb^ basin, w« sh^ll ohsejcve, taking these fonnadoi^ 
<wUe«tiirelj, ttist tbey, have « soatbeni.dip] snfiideiitir so to 
M^reKot to a oertaiH degie^, a set of wedges airanged like, 
til«a.(H>.a i'<wf> wUh this, peculiarity, that the infeiji^ wedge, 
attHwS.tbe greatost/ejevation. 

, thf fint seoei.is, as is knowO) the c^lcajie 4 cerites,, Uu[ 
nitft eleMted _pwt, of viuA ^>9eari to be on tbe northern 
efcifftmtj of the basin among the hilla of Laon, 30Q metr^, 
Ao»eti)e level, qf^iea,* [OMfeet] exactly wbere tib^ 
Hnaatttoe^s V^MTeted by any other form^tJeif, vii^U^^ft 
tbewwHRtK, <A tlwi^ kiUSf the Uvel of this rack gfa^ifOly; 
bec«li»eg inner, Mt» vndat tJte i4i»r c^po^tf^ ^ dbapj^ievif; 
altagBl)itir;«i^tbexiAtb«Ctbe Alarfk^andtJuSeiQe. . ,- , 
The. second jwriw, or the fiwt . frefh-wrttr epw h# w^i,i;K i^ 
eoDsIder from .what I haw ab»;Fe. s^ted, as compowd «^ 
tUidens InncBtoJDe, gyptkw, and the^ ttrstfresh-watf r Ijqnn 
MootnTandiutttbyAniAbawi itself sArattdlsitAnce. to lb« vorf)^ 
«£ the. Marne «nd .the Seine ; it ii «^ of wore ihjm. l.fiOl 
metres: [49S.f«et3 . detiatioa in the eBTirws of Paps;; but; 
it is probftblc . that it attatu a mncfa greater height to the 

,: * LeinMtrr] Jomnal de« Minei, Not 35, ji. Sf3, u.\i 
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flutward, especittlj tovards the berden of Chanp^ne^tlils 
formatioa occuptcB a comidenhle space of & tmngalar torta^ 
dips npder the Uter . forni3ti*tu tlie Muae as tjie precedugi 
snddisap^an ia theneightxxi'hood ft a. line .drawafram 
NW. to SE. whidi shall pass by IfoDdui,. Arpigan, vA 
Nemours. Thro;ig}ioat tbesKiU^part ofthi«rar&ce>Aiifc 
is to sfij^ that vbicb is covered )Q (be sttfccous lioHMobe^ 
the calcaire k center isj, as :M«Hn)7 Cnriei tad BroDgoiKb 
hare observed, altftgethcir, w^tiDgj ^ it is ooly r^reieoted in 
some, places bj the plastic qlay,[Separa^igfheBiliiMi«valiilltir 
stqne fram the cb^lk., I'jie fivmations ef tbtf thlnl Mriet 

are differeotfy di*B<)«^ frop tftwe «r the: t»tt fwrocrV '•»* 
Were I commoKe aqji obseFvsCii^BS, I.shonJd ^te the geo-- 

lOji^ic^exteDt tabegiTen to it> 

Messrs. Cuvier and .Qrongniarti, irith tkqt l««iiiie<n pfCK 
cisioa they have shewn ttii^ao^wat their Wfwh) haw dis-: 
tingaished sod characterised three sepvate rocks betwees: 
the ;two fresh-water formations ; Damelf, the marine nairls 
aboye the gy^sam, the sand and Buidstoae without sheHs^ 
aud tiie superior saud and »aodstooe with shells. I cAicein»» 
that coflsi^eriug tttsEenii^sgeBendly,agreatf«iDaUoBB)aj< 
1)6 obserred, coastitutiag the second mariae epoch of the^ 
Faris' basin. The sand and saodstone vitheat shells are, in 
reality, placed between two fornratioas, whose fouil STSteni' 
is- nearly the same. The superior ■■ of the same nalture as- 
the rock without shells, which can only be diniognished 
here Ifj this negatire chaiacter ; the inferior farmation isi 
qbt so different as it would appear to be at first sight, a* it ia: 
Imewn that the same system may he c^caraonsorquiMiote,' 
acceding to sitaation ; this is actually the cate in this in.-: 
attnc^, for at Etaples the sand and sandstone without shells' 
rest iramediately on a sandy' depusit' contuauig many shelb,: 
where a great quantity of peGtDncali,.cythereie,&c. maybe 
distingoisb^d ; thatJs, Hie sune fostiU as in the sand^ which' 
elsewhere corers the sandstone without shells. Finally, the 
absence of organised bodies in this last mass, is but the 
repetition of a fact, observable in numerous instances, name* 
If, that the moluscte dimiubhed and even disappeared often 
B2 
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tib^tlieT in the irquiicfs wbictt deposited ■iUceoai matter.' 
This second marine formatioa thus limited, is not so coHcen-' 
iritted as the first fresb-water foraiatiou. It begins to shew 
Itself MMmer'Ddrtfirfard; and generally forms but thin patches^ 
An' the' right bank of the Seine ; It becomes thicker on the 
iedi^tX that river, and consttttftes those escarpments, capes, 
and isles, which form the characteristic featnres of the conn-' 
frf extending towards Fontwneblean, Versailles, Epernon,' 
&c.; this physicalcharacterisprobablf owing to the facility 
with'which water attacks this formation, t))e sandy mags' 
Wlitch extended from these escarpments to the [batches on' 
the right bank being remored. I do not know if this saudy 
fennation has been observed more than "SOO metres ^QSlf 
feet], alwTe the lerel of the sea ; in Other respects, it fol- 
hiwd the general law' of a sonthem dip, plonges under the 
second fresh-wafer formation, and totally disappears to the' 
south of a line drawn froni Cbartres to Nemours. 

Th;e second fresh^water formation, with which, from r^- 
sons before stated, I associate the niillstooes without shells, 
forms the fourth series. It covers almost tiie whole Paris' 
basin ; hot throughout the parts where the inferior forma- 
tions occnr, it Is often interrupted and not in sufficient force 
to characterize' (he district; advancing along the left bank 
of the Seine it becomes thicker, and when once the line be- 
tween Chartres and Nemonrs is crossed, where the sand- 
stone without shells is seen to endj it forms theonly remain-' 
ing Parisian' fbridation, resting immediately on chalk, as may 
he otMcrted'oii tlite edges of the basin ; the deposit of fresh-' 
water limestone is so abundant in the interior as nottoallov' 
vaj otter formation' tio appear. This it certaioly the mosC 
consiilerBble deposit of this nature that has yet been de- 
scribed f it is also remarkable for the solidity of the StoAes' 
it Afibnk, the variety of siticeoos matter it contains, add fhe^ 
qaantityof lasd'aiid fresh-water shells discovered in it. 



' • We entirely sdopt tht> opinion of the Sufliot u to the extent of 
this McAnd marine foimation. (Note of the Editor of Ihe Anneles Sea 
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. That put qf thin fpnaatidn which bordcn the Loire, ead 
Jn (eneKal al) tliat to the south of Moaitaga, Nenville, &e. 
is covered, hy ». sandjr depoflit, which might to a certain 
degree b« cooauJoied aa a fiTlh snd last series, confonndln; 
Jtself with the EWtds coveriag the nuthera part of the 
Sologae, This sand is generally composed of tolerably sined 
grains of crystalline, quartz, and is accompaaied by rounded 
iragineuts of the wnte ; rounded pebbles of white flint 
;(siles) occur on the surface, at least in the neighbonrhood of 
jthe Ijoif?.; I shall return to the consideration of this sandy 
deposit, whose geological epoch I shall however not ven^ 
Jure to determine ;. contenting myself by making known 
:the different opinions thatmaybe entertained on this subject, 
;Vheii X shall in the seqnel have exposed some facts, whic^ 
may serve. to derelt^ie these ideas. 

. It will be seen, from the above, that the principal forma- 
jtioos of the Paris basin, [notwithstanding their successive 
■superposition, have a real geographical dispoution, dividing 
the country to s certain degree into physical regions, dis- 
.tingniBhable by their aspect, and agricnltaral productions. 
', It may have, tteok remarked, in the first place, tiiat the 
^Icaire i cerites forms the greater part of the basin on the 
north of.the Mune and the Seine, and a great band on 4he 
;«mth pf that river, between yersaiiles and Hondan. If Ibis 
«anntry is considered in a pbygicaLand.Bgricnllnral- respect, 
a will be observed that it has an unequal snrface, farrowed 
ity numerous valleys, of a dry nature, in which the cultira* 
tivn is much varied, and remarkable for the produce of a 
CAnMderablQ quantity of wine. 

The country between the Mame and the Seine, commonly 
known by the name, of Brie, is on the contrary wetand 
.^Veied with marshes, owing to the clay accompanying tho 
^icetHis limestone, and the millSione, by which the surface 
jl almost ey^ry where eovered. . . < . 

. Thesuidy formation of the second marine epoch, has not, 
f» a principal formation, sofficieut geographical extent, to 
constltnte a physical region ; but all the platforms where it 
APEOfs^ are covered by large forests. ; . .■,-■! 
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: La Beotaee, or tke grdat platfona of fradhMter limestone 
.b^wee» the Seine >nd tbe LoIk, ts rettaykalde foi Hi ani'- 
fonmtj and tbe ibnoBt exclHin eoltare of con. 

- Th« Mndr ^^po^ coMring the frethwAter Umestoae, 
farms & imticnlar r^on on the 8E. of tk B«Baee, corres- 
f«Ddi«K to the eovatty cofflmoiriy namecl O&tinais, which Is 
lov, w«t, niq)rodactive, fl>d g«a«Alty corered by fofeits. 

' This tame sandy dep«sU, Hfix«d wHb tite mnd of the 
Xaii«,;|^s rise, along that river from OrleaiBS toBlo)S,tok 
f inward so comtderable, that it turf be regarded-as a sibbH 
■phyBical Fegion, separatiag la Qesvce from Lk BolAgoe. 
I What kai been said on the pfa}tical and geeg^hieal eiw 
^t of thfi portion of the buip on the aoath of the Seine, h 
•offide^ to mdu knewp that of Uie Hmki of titeae conntifes^ 
I shall confine myself thcMfore to a rapid sketch. 

- It hat bMa seen in tbe wvriEafMeMn.CnTlerandItn»g- 
■d«rt« that these limits are clearly defined betireSu Mutes 
■nd Eflenien ; as aUo t6 bejrvnd Oui-de-Loogroi, on the 
«ast of GbartM*; when the right banlE of th» Volse forms a 
well dateimii^d inclinatieDt formiqg: the edges of the l^ri« 
■ian rocks, opposite the chalk plain of t^e eOrlrons of 
Chaitrea. This plain is, like those on the north of the Selae", 
loir and eren, rising towudi the Ulla of le F-ereK*.-' 

Tfaese limits aftervardi take a SW. direction, pasidiif 
near Ban9e*al, and follow the banks of the Loin, at a dfer- 
tain dbtance, as far a| oppoaite Vehdoime, whence they bcnd 
towards Blob. There is here bo phyrica) deraomttion ; ItM 
lurfooe of the Paiitlan fonnatios is alsost en the same Iflvel 
with' the chalk plain, arising from the inferior femaltofu 
iHTing ceased, as has been above stated. 

It afterwanli becomes extremelji' dtttcslt to aisigK Oe 
true limits of tlie pariataa neks oD (he mhUi of the Z^im^ 
because they lose themtelVes B«der ibt landy deposit of 
intennediate origin, which I-ki«« Bothnd abore; Never* 
thelflss some onlcrops and qvamfes eipbia freshnmleT lime- 
atoae along the left bank of the LolK;'fr«m Bleit to Cbmej 
lint with this difi^rence, that the chalk which was hid In 
(he northern part of the-Sologne by sopd, reappears beyond 
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et^Dj htt* fohtn wall deSned etevatfo^wi Wtk ixtttA bC 
the L6iiT-, endoring the s'lmUl tt^i^ ^ fntMnU* Mty. 
WMt! klotig Mt Tivet fern <}ien to CoMe ; si) lliat the I^i- 
Bian fltnuatitini whiA SA Ittng predominate «Ter tlie chdlf, 
vrfaicfa afterwards eonfovnd tiKmselTrt VHli It nndei ttfe 
iAunfeky«t, teiWiiitree lit f Ii« 4&a itl a taHey Iffw^t tli^-tM 
didlk 'Mils fW sammM H: 

If, aetling oat from this SE. extretnlty, we resnme tbe 
i:orith[uatit>n of (he limits of the Paris hisiii, we shall see 
that they are not belter defined aktag tM caail. oi BriAM 
thati in the vicinitji' of tlie Loire, hut they can dfterwai^ M 
BtstiugniRhed on the north of fiSoat»Tg,li, and eipeciall^ ih 
Vii enTirons of Nemovrtj where tiie aandstonea witnaot 
shells appear. 

•■Sdehis theextent of the Paris basin considered as « whole; 
for the different formations of which it ik tMbpdtfed send off 
Ramifications of ^reatet or less extent, lieyond the linifb I 
lutfe mentUmed. The freshwater tomi'Soa especiaily Ox* 
tebds fa> considerable distances. I have alitady had occasion 
to remark, that it ekt^nds along the bstilBs of tiie Lirire and 
the Allier, Mid over the platfohnS bi Aertf.* It is kB(fWA 
tb Cd^ a new and fery extenrirebastBih tb«Limagned'An> 
kergat. It Is ^ndj but In snfall qttahttty, toi^ards Tburi 
Btld Mansi 

' The ^ood maiiiH fortaiation ilso constithtei sitoie lM>lat«d 
ftktches beyond the llaAts bf the bastu ; at least 1 concelT^ 
tllat I can t«fer to this farmUioa, the deposit of >thite taxiAi- 
stones odcnrring hi the plains of Pfcardyt and as &r as ihi 
^epattnt^Dta of thfe Notth, and Jemdp^S, aaMso those i±M- 
Ifig ift the chalk cenntry betwMen the Seine and tiie I^lng:. 

Plastic clay, ander the form of black pyritous earth, is 
also fonnd m detached patches upon the chalk on the north 
bf the Seine ; and it appears that there are other a^illaceba^ 
deposits far distant from the Paris basin, which, though 
resting nptm older Tocki, may still belong to this fontoation*; 
' The true calcaire i cerites appears, on the contrary^ clr* 
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t»iDiscnbed within Ihelimiti of the PariB buin ; and this U 4 
TCBUirkkble circnnisUiice in the hiitorj oC tliat foraurtian; 
at leoEt I have not flbseired it elsewhere, although I hav^ 
made a pQiot of examining the places, wbeWf from minen-r 
logical resemUances^ this Ruination hu been uid to eaiat^ 
And where I hate recognized colcareons rocks elder Ihaa 
tine chalk, possetung the textnre and jeliowish ctdoorof 
Ibe Paris building stone.* 

I shall conclude this memoir with a few details ob tlte 
chalk tbnnation, though, after tha excellent description 
contained in the Mineral Geography of the Enrirons «[ 
f aril, there remaias scarcely any thing to say on coniinoii 
chalk ;. the inferior strata of this ^great formation being ia 
contact with the southern part of the Paris basin, J conceive 
that it will not be oat of place to make its different nwdifi- 
calions here known. 

Beds more or less differing from tme chalk, by their 
ntinerdogical character, by their chemical nature, and even 
by peculiar fossils, separate this formation from the old ho- 
rizontal limestone, -t bat approach true chalk by insensible 
•hades. The fonr following modifications may be distin- 
. guistaed in this series ; 1st, chalk with pale flints ; 2d, tirffa, 
pr coarse chalk often chloritous; M, sand and sandstones 
' of the chalk, which are almost always mixed with limestone j 
4tb,* grey clay, generally marly, rarely plastic, and sone- 
times containing chlorite. The passages and altematioas of 
these different modifications one into the other, does not air 
low the order of superposition to be determined in a constant 
mauQer. It may nevertheless be remarked, that the chal^ 
i*i(h pale flints is generally the newest, and that it pr«cedef 

* Thia !■ the cue with all the limeglooeH exiatiag beyond the challf 
belt thu BiUTOUnds the Paris basin, whether towards Caen, Toutb, 
Bourgea, or in Bu^undy and Lorraine. 

-f- It appeui from a note to k paper imerted in the Anasles dee Muiei 
Ibr IBSS, p. 387, that the author included in this "badnune'.' the Ak 
fine limestone (magnesian limeslODe), the lias, and the oolite ibmial^ont 
in Ibis case il appaienlly represents the latter, and peibaps also the lia;. 
CTrans,) . . 
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fhe coaimon £lutlk with duk flbli^ from which it Is loaie? 
.times not sensibly distingiuibed ; Ibati on the contrar)', thf 
^gillaceons rocks are the £nt of the^forrnktion, and there ii 
eren a fatt of thepi which belongs rather to the old J)ori> 
^ntal UmestoDe, than to the older chalk* 

Fossils are lerjr abundant in these di^erent afstems ; M>me« 
such as the ecliinites, are the same as those in comnwo 
fifasJk ; others, sucl) as ammonites, resemble those in alpin* 
limestone ; there are those, inch -as belemnltes, terebratalssy 
^c that are commop to tfaem, the chalk, and alpine lime- 
stone ; those (|»t may be cited as characteristic, as mnch 
'jTor their abundance in these systems, as for their rarity, and 
even perliaps their total absence in other formatioqs, are tl|e 
orbicalar grypbite, and a large shell referred to the genus 
spondyluB. 

The immense chalky basin which extends as a gnlf into 
the north west of France, presents these different modifica- 
Uons of the olderchalk throughout ils contour, except towards 
fhe English channel, where the tree cbalk extends to the 
sea-shore. Every where else the four systems I hare noticed 
may be recognized, with this difference, that one or two of 
Ibe systems, being often considerably dereloped, mask 
the others, scarcely existing, and alone determine the cha- 
racter of the country. It is thus, that calcareous, sandn 
and clayey countries, occur within the range of this form^ 
tiou. There is also this general difference, that this rock 
'forms bi|t a narrow band on the east, from tlie Oise to the 
Yoone, whilst on the south, and especially on the south-west^ 
\t occupies a considerable space. This appears to arise froi^ 
the b^ds, notwithstanding their horizontal appearance, 
having an inclination on the eastern part proportioned to 
the rapidity with which the formation on which they rest, 
rises ; henc^ it follows, that the same system cannot long 
appear on the surface. Tn the south-west where the surface 
is lower, the beds, being on the contrary more perfectly 
horizontal, extend over a greater surface- 

The deposit of the Parisian formations is not placed ex- 
actly in the middle of the great chalk basing for the southern 
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^itionS rest npoti the older clialk ; but it i^ ektremelr SUS- 
cnlt to sa; w1i«re tUe commoa chalK endi, since the passage 
of this roCk into the chalk irlth pale flinti b so gradaal, 
\hatit caDDot podtlvelj be detennined where it t^es plac^. 
I conceive nevertheless it maf be admitted, that In fb% 
Veatera part ef the basio, the coontHes to th£ sonth-irest of 
*Chartres, Conrrllle, Vernenil, &c. betolig to the chalk with 
pale flints, vhich aftsrwat^s fonns the belt of the Paridan 
f6nnations t6 beyond the Loire. 

' This chftlk differ but little ffom that with dark BiUtt,' 
^d sometimes contains subordinate beds, which do not at 
all differ from it ; It Is generallj' of a coarser grain, of 
slighter Cohesion, and contains a greater qa&ntilf of sand, 
sometimes clay, and even chloiite in the inferior beds } it is 
often advantageously employed to manure lands. lliB flinti 
arc generally more ahundant than in common chalk ; there 
are even dtnattons where their mass surpasses that of the 
cbalky matter ; their colour is commonly light or yellowish 
jbrown, sometimes ash grey, rarely black. They tiow and 
jthen lose their mineralogical character, and paaa by insensi- 
ble shades into jasper, calcariferoos sandstone, and breccia 
or pnddingstone, which notwithstanding their clestoide ap- 
pearance, clearly shew an origin analogous to that of the 
other siliceous nodules. 

The passages of the chalk with pale flints Into, and alter- 
nations with, coarse cbalk, and the sands of the chalk, 
render it also extremely difficult to trace a limit between 
these two rocks. But the predominance of the sandy beds 
to the west of the hand of chalk with pale flints, which I 
have jost noticed, forms a sandy country, which mAy be con- 
udered as divided hito two small regions by a point in the 
^hape of a cape, formed by the ancient limestone In (he 
tieighbourhood of la Ferf 6-Bernard (Sarthe). One of these 
regions known by the common name of I'erche, is a thicket 
^untry, furrowed by numerous small Valleys, and extends 
from the environs of Algle (Orde),, towards Montdonbleau 
findre and Loire) ; the other comprehends the arid plat- 
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foitts Vetweea Vke Sdrffae 'aoi Lolrfe j «mI Kteiids s tilUe to 

'''iKese Mn^s mt^ A 'fiiU tight b« t Am ft» an allwrliil 

Mil^, Hbn m^er becMW, ^rau tHat Want df aAberence, -tU 
)df[heT parts 'line bew i}(atlirb«d by inter, wid ate SfteA 
faib[«d «f4h tailed pebbteB s bnt tthM (teM conntrtn u* 
Uttra Cdre^Ujr ftt«A^, We bM Mm>r Matisced that ^ej- 
ftdlong t« the adcietit e&HIk ftiraiatiMi ) tbe cludk IxiedMet 
imner uid cenbiHisntoreMiultlie'deeptir H gets, and the sb 
41eMui noduletf dften pKn lata tbe Bttlte ot calearifeMas uuid' 
■fmte. ThJ8MiidrcMlkisatt«rwu<d»B«eat«atteraatelria 
M^tu4ieds eJ sonl a»d Mttdttme, CAotaltdng fos^s clumtfri- 
terlstio of th« aaclent cbidk, ahd tike ptint^id ubm of tli« 
naiy roofe cm be ^Miactlf lect^Ued to dip widertli« 
^alk. These seuadi tai sanditoaes eointiKMilT' contt^n cal- 
fknotu ioRtter, md aobJotkaei chleritfr-; (here' are krSM 
^irarcr idtt^eOier pim e tbe gnkUt part ■» Sm grahifed 
and nqlfonn, othen ar« *f Ineqmal graiag; tiielr colenr b 
cnniiuJn); -j^twUh, aometttne; wbltlih, rmlj bin*, red^ 
or ferrdgiaavt. I'Us taM ccdoar belirngs principBUf to tbe 
undstone beds passiDg io4» puddfngttoa*, named itHMtoM 
|tf the- coudry people, aUdiTMchactnr in tb# tt4dat «f the 
nndii Orgaalied b«d<«i are not getieimll; found in the 
pipely qoarttoio liedti, biU tbey «« ofteH very abundint hi 
tboie' ctfoialaiAg oaloawous natter ; the moat caMnwn are - 
Ijle brUealar gryphlte, oAd same spedes df oysters. AntA 
laeoitfls begin to appear, or, ia spenk more correctly, tVk 
lock ^>pears to be the last term of this aiiiiittl*B existence ; 
It is ^tobable however that when the species of this g^ot 
■ shall have be«n better studied, the amtdOnHes of (his epoch 
will be fonnd to differ from tlHMe of the alpine limestone ; 
the remains of fish and tbe fanpressions t^ Tegetables ai« 
also fonnd tn it.* 

* This lut obBervation is due to ihe leol oT M. de Msulny, DB4HraIi*t 

' I ought to remark before I quit this country, that I do Dot coiuider that- 
til the sand covering the platTornia between the Sarihe and the }>oir% 
balongaexctuiiTeiy to the chalk formation i for ibe preKnce cf ibin miil- 



^niizedbyGOOglc 



^ M. D'.OiiA(.iDi p'^Ai^Lonr on 

, ■ Zm Taaniaa loccun to ths BonKh of tliii nndf coiutiy, • 
region that extcDds to the eoaatij pi the uicient lu»uiNita| 
jUmestoue, which is met with to the wnth of Cbatelleranlt^ 
Wid Chatilloa sar Indre, aii4 whose mrfsce b formed a( 
foacse chalk. This substuice, kDown ip our western de« 
{>artiiieiit» b; the name of trifftm is s^raetimes tender imd 
|riat>le ; ^t others, hard enpngl) to form gOjod bvilding itoaes; 
jts colour is most ctwmonly jellowish wliite, often having s 
IP^oiish tint, uising from tfae presence of cbloiite; the flints 
in it are almost always wbitisb, often passing into tlie honir 
fitone rarie^, sometimes into jasfter and salcariferons sand* 
stone. Its fossib are veiy abaodant and extremely varioos t 
the orbicular grjphite is particolRrly ^j tinguisbable. Th« 
thickness, that tbe beds of tafia ordinarilf possess, tbe facii 
litj' with which they are worked, the double advantage de^ 
lired from then for building, and the BianuriDg of ground, 
liaire given occa«iMi to the hplloiring out of immenM qaarries^ 
sometimes mhabited bj modem tiogkidjtes. These qnarries 
fonn one of the prlncip^ ieatures of this rockj which are 
aguD found in tbe tafias of the Mense Inferieure, as well as 
in those of the banks of the Lois«. 

■ The tnfia of T<>nraioe is covered by a thick bed of sand, 
fail of whitish flints, and spmetimes miied with clay, which 
i> only the sandy ch^ washed bj water; to these two sys. 
jtemi is owing the contrast presented in the agticoltural con* 
dition of this coimtry. When tbe surface Is cut into sulltcicntly 
^F.tp expose the fuffa bed, it becomes extremely fertile^ 
and merits the epithet of Garden of France that has been 
given it. But the platforms covered with sand and flint am 
9bsoUtely ^id, and oo)y af ord extensive bealha,* ■ 

ftone bedi KBttere«l o»pi lome of iiaa^ pUlewix, joined to the etiiUnM 
of ■ BDia]] depoail of fraBhwater limeatone Dear Atansi render* h ^rlt, 
UUe (fiat there exist mme BUperficial depoaiu of freahwatersandst but 
I have not been able to verify, Ihig feet in a foiiljve manner. 

■ • The mart, or deriayerf »heiU (felun), found on some of these plat, 
formi, contributing, as ia known, to fertilize them, is a distinct depssit 
Jnuch more modern than the luffa. The shells composing it, of whicJi 
M. de Tristan, an able iialuraliat, is preparing a dascription, possesj 
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' La Sotogoe Is known to be a low and manhjr region, of 
little fertility, and of a itaAy natnre, sittuted to the lotith' 
of the Loire, and to the east of la Tonr^e ; ita southera 
part belongs clearly to the chalk formation ; the same sandf 
ttiixed with nnrolled flints maj there be recognized as lir 
Tonratne. There is only this difference, that the surface [>' 
less laid open, conseqaently the tuffa is more rarely exposed, 
and lastly, this ioffa is not so well characterized, and more 
approaches the marly chalk. 

Bat the part of this coaotry on the north of la Sandre, 1^ 
Covered by a sandy deposit, the origin of which Is not so* 
easy to determine. This und U the same as that of whiclr 
I haie spoken above, as covering the freshwater limestone 
of le G&tinais, that is to say, it is composed of grains of white' 
quartz commonly ronnded or globalar, often very large, iodie-' 
times extremely small; it is accompanied by fragments of 
transparent quartz, commonly white, rarely greyish, and b^ 
yellowish-brown flint, all more or less ronnded^ and appa- 
rently only found on the surface. 

An alluvial origin has often been attributed to these sands ; 
hnt according to this hypothesis, the debris of the various' 
rocks, of which the neighbouring country is composed, ought 
fo be found there, as actually takes place in the true allu- 
vion of the Loire, vbere the mica and felspar of the An- 
V^rgne granites may Very eauly be recognized, even in the 
itnest sand. There docs not exist a country so exclusively 
^artzose, that the destruction of its rocks shonld give 
birth to the sands in question ; the supposition of such K' 
country entirely destroyed or hid, is much more contrary to 
vrhat we know of nature, than the opinion admitting these' 
^ds to hare been formed such as they are, in the samef 

A»Dy relatioiM in common with the C«lc«ira i csritCT of P«rii, Hoi Ihe' 
fiibm of Tounine diffen from thii Int formiitioD, ia Dot puung inlo ■> 
■hmy MAte, and in only oSbrding, u lUsumur hu already observed^ the- 
^enuiiu of sheila more or less brolieo. 

More or Ibhh eKteDded patches of the freshwater formatioD, arc round 
on the aurfece of this country, either in the stale of rfietly Liroeitone, or 
that of siliceous limestone. 
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if^niiei; a& ^ otlfer sand^ lodu^ irbose local foraatioi^ U 
Qow wejl datwiutrated, as veU by altcjnations with otUer) 
n)ck>KU 1)7 the foault thef coatwn. , > 

; X^ first ii^ that this hyj^thesU presents, U to coniider, 
^ t^ds (^ the If ortheiu Solnyne as bslo ngiog to the ancient 
i^tilf. fotmatiiHif ^s ftlso thoae of, the soutliera part of the. 
same regioB, of ^ Touf une, of le FerchCj, &c> The«zUt- 
coGCs in- theje last, of I«$a,, graibed beds^ reMmblinf^ the 
■and between the Loire and tha Saodrej supports this opiiiion^ 
Siit,..oo the »ther haad, th^.pieieace of these sands on tiie 
t^skyrxtxT Liuestpne of the, bocders (]f the Loire . and the^ 
GatJt^is,, tjial^ of udaU patches of ^>n^gom- sands^ on the 
asma luMstone^ in other> places Dearei; Paris, as at £tampes« 
at lUjnhoaiUet, &c.; lastly, pertain reUtioas that they bcai^ 
^,th^ millstone fonn^tioDj might give rise to the idea o^ 
tbpif being, the last term of the second freshwater fonmtioH. 
of the Paris basin, such as Me^srs^ Cuvier and Broogpiait 
^aie cftosidered the sanda to be that occur on the top of the 
hills of LoDgjumean.* 

. I caofess that I am still at a loss to decide betweea these 
two opinions) and if I had not comprehended (he countrieSt 
betw^Q the Loire and the,Sandre ia the Paris bans,, I bad 
determined, for want of ^ologiQit reasmis, from tha con- 
sideration of physical geography olooe, not to dismemher so. 
Wtiiral a region as la Sologae. It is proper ueTerthelest to 
Bemark in this respect, that in the hypothesis that all the 
aaods of this country belong to the ancieot chalk, it is rery 
eiBijr to conceive their extension over the freshwater fonna- 
t^Di Ear this deposit of moT€able matter!, situated preciseljr 
at tb^ oi«B>ng of the great water courses descending fron^ 
tjbe mountains of ^vffl^gne, ought to be more disturbed by. 
the waters tlun those which occur under different circum- 
sbtpcef ; aod-aom^ g^nd catastrophes, such, for instan^Cj, as. 
tiat which has overwhelBied the animals of the marl an^, 
gravel, might be sufflGient to throw a part of these sands oyer 
Hn the little derated edge of the freshwater limestone' 

* Mm. Geo. of ibe Eavirou of Paris, p. SS. 
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tliis nature that thct .presence of Ute roUeii pebbles ipuM; ^ 
^ttribotedi which occur more or less gupvrSciail^ }a tties«) 

Xhe chalkjr belt of the Paris basin is, it ma^ be aeid)) 
tiToken to the east of la Sologoe by the point formed of frcah^ 
v&bex .linestone along the Loire to Cosne, where it api^ 
prosches the aqcient horizontal limestone ; bat is agau faun4 
beyond this point wher« the last sjstems of the fornutioiiL 
eonstutnte asavdl physical k^ob, covered «Uh tvees, hedgo^ 
Wid meadows^ known .by the comnwo name of FqyaEd%ir^i(;i^ 
extends from the iAlley,of the Loire to tbat of ihe TpnAje, 
emhacing the gieatcst part of &e countrjr comprdteade^ 
bfttweon Cosne, Monbirgb, and Aiixerre. 

Ilie snrfoceof.tbJa dlitrict, less even than that of Sologp^ 
EpiW^fiequently exjposes tiu different ajicieat chalk systems,, 
ii^h as the chalk with pale flints, the sand, and abo*^ alJ| 
the c^y, which is most (bandanit, and which gires a cha«v 
nffter to the Tegion>. In the series of these deposits oao oc^ 
curs veiy remarkable for Us eoooomical stility;; it,is tii4^ 
Ponrrun ochre, which occnrs in the midst of irregolar beds^ 
and more or lesa mixed with aand^ Clay» marl, and even oti- 
curaoaa nutter, in which may very clearly be seen th» serieit 
of insensible shadea that mineral^cally unite the q^ttrtzofot 
qvj^stwces designated by the names of Oiot, jasper, wtdi 
■sndstone. 

. The clay and sandy beds of la Pnys^ie^ cease nearly jn thft 
directionof a line from ChitiUonsnt Loij^g to Joigof} them 
then only remains the chalk wUh pale flints, which, on^a, 
north of Montargis and Joigny, tends to approach thetnu^ 
(^lalk., which occara extremely well cha^tertzed in the j^ains 
ti Champagne to the north of the Yonne. The space oi^m^ 
[ded by the ancient ^balk afterwards narrows Cqasidat«b]y^ 
and fonns^ as J bare already n priced, but a.narrow band.e^i, 
tpnfjing the length of Cbampagpe. from the Yosoe to. the, 
Qise. This baod^ already desprihed by M. DesmUioa^, i» 
cemarlrabl^ for its continuity for sg great a lengthy aqd the. 
nnifor^Uy wiUi which it present^ ibiBlf under the iofm. of. a^ 
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eU/ey vallej, fioiuitfed on one side hy ch&l& platfoitDS, anif 
on die other by those of aociebt horizontal liraeitooe ; for iC 
h to 1>e obeened thiit the rock of Chunpagoe, which formett' 
bat a low plaio when it appeared from under the Parisiafi 
kills'^ gradually rises, attains a height that appean at least 
^nal to that of those hills, and terminates at the eistertf 
tdge of the region, by akind of escarpment which exposed 
the marly clay beneath the clalk ; this same clay rests npoE , 
ancient horizontal limestone, which soon rising to a levef 
tboie that of the chalky platfonos, prevents the extension of 
&e clay. It also appears, that tho property this system 
possesses of being easily wora by water, has considerably' 
contributed to the valley that It now presents, the more so 
at in the places where this kind of valley is traversed oioiw 
•i" len transversely by a river course, it formt large swellings 
■nt, the aigillsceons soil of which is mixed with a great ninn> 
ter of small rolled pebbles, of a calcareous natnro. There 
oecun among othen one of these swelltngs ont at the placo 
where the Mame and its branches traverses it, known by the- 
itame of Perthois, and which is remarkable for Its gtMt 
fertility. 

~ Although the argilfaceons rock principally characterizes' 
this border of Champagne, the other systems of the ancienf 
dialk ar« not altogether wanting ; even the tuSa with chlo- 
rite ocean, especially at Aniry, in the department of the 
Ardennes; but scarcely any flint is there seen, and it Is a 
^ery remarkable fact that the ancient chalk of Champagne 
differs from (hat of the other parts of the basin, by the same 
dharacter that iv peculiar to the true chalk of the same dis- 
trieU 

'■■ The limits of the chalk formation are too far removed' 
from the Paris basin, on the north of Champagne, to be con- 
sidered in this memirir ; but there is very near this basm, and 
tfren at a short distance from Paris, a very smalt district, 
where not only the ancient chalk is seen to appear, bat also 
the- formation or at least the last member of the limestone' 
formations older than the chalk. This canton, commonly' 
called the Pays de Bray^ iii situated at the eoufines of the' 



3.n.iized by Google 



the Emircm of Paris. 98 

departmebb of the Oiw, tlie Seine-Inferienre, sod tbe Eare. 
It resembtea kd island that may be considered as tbesammit 
of a nooutaia barled under the great chalkj de|>oiit. 

Tbe psiti of this deposit in the neighbonrhood of the Pays 
de Bra; are remarked^ in the first place, to acqnire the cha- 
ncters of ancient chalk ; between Argueil and St* Saotom 
(Seine Inferienre) that snbitance is seea vhidi is filled irlth 
a great qnantitj of blackish green chlorite grains, and ano> 
ther modification of a coarse texture^ passing into the state 
of landf marl, and contaiaing nodnles of greyish c^cari> 
fereas sandstone instead of trne flints. It afterwards ap> 
pears that the sands and marlf clay, forming the peculiar 
character of the country, rise from beneath this coarse chalk ; 
I only say appears, because the moTeable oature of dies* 
deposits, and the labours of agriculture, conceal the super- 
positions, and that, on the otbar hand, the neighbonrhood 
of the sands and plastic clay of the I^risian colcaire i cerites, 
would allow the supposition that that formation had »:• 
tended as far as the Pays de Bray. But the presence of 
limestone that occurs in the central part, among other places, 
at Menerral, Cuy-St.-Hacre, Sec; does not leafe a doubt, 
that the greatest part at least of the clays of this canton be- 
ioDg to the formation intermediate between the chalk and 
hwizontal limestone. This limestone, commonly yellowish- ■ 
whitej or yellowish grey, is remarkable for its hardness, the 
abhndahce of spathose parti it tootains, and aboVe all for the 
greai quantity of Small oysters that enter into its coinposition, 
although there are nevertheless some beds quite compact, 
and without fossils. One cannot very well judge of the 
poridon of its principal mass with regard to that of the clay ; 
'bat it Is clearly seen that beds of the two systems alternate 
with feadb other. 

These sketches suffice for recognizing a small formation, ' 
very remarkable for the constancy with which it presents 
the same mineralogical and geological characters in verydis- 
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nut cttUntri^f ati U beirf, ifiOrrAinF, Oie ^onlonals,* tfic^ 
tmst ttt Gblffidoa, &c. This Hthestone Is everf Where dia-> 
tingulshed &]• ha teiiaeitf, byJtl spntboit parts^, or by a ttx' 
tdfe i^hich) vlthoQt being spathose, nearly ajtpToachei the 
nystftllhe state, by the abnhdanCe of its (bssils, vhlch affi>i^ 
tK^eS the byfters of the I^ys de Bray, other species of a 
MMi^rftblS iiieelf the family of the ostracse and of tTnt bt 
ityMiferl', 4rigoai«, a gfeat quantity of zoophytes, partini'' 
tarly tnadrepoFes, &c, Tttts limestooe is alirays in the Belgh^ 
Douiihyod ot accoriipanted by die clay below the bhalk i iM 
jeolt^lcal position is nft vtiet^ better seen than at the cli^ 
named .Vachea Nblres, on the coast between IFodflenr tind 
Dives (Calvados). It there forms some beds more or less 
thick, situated between trwo systems of grey marly clays. 
The gtiperior system often contains blackish green grains of 
iehlorite, and passes into the chalk With chlorite, wfatCh H 
immediately above it. The inferior clay is characterized by 
gWat and wide gryphites (gryphwa latissima),! and rest* 

, * The niqj^r put of the Boulon^ canaiBH of Ae ume tbnnctfoni M 
the Pays de Brajj it is only in the northern portion Ihal from beneath 
these rocks rise successively, the coBTse Jiorizontal limestone, then Ih^ 
maniuise marbles, which 1 consider ta belonging to the older alpine 
hmestone, hr zechstein of tlie Germans, and lastly the coal measures. 
-O^a httcr di))! agnin ooder tfae obalk, wluch borders this liule ngJon 
■bf a ahaia of UlUIn the fonn of aseeai-oirclai It isrighttorensrhlMne 
jn coniequence, that I committed a mistake, in 1808, (Journal des Mines, 
tonie.34, p. 348) by referring the Boulonai^ limestone, which I had not 
'myself seen, to the transition formations, abundant in the north-wem 
•ofF^nce; 

+ Coral rag, whWh risei from inidei' the superior rocks, at Henqiie- 
.rilta cKff (betweeA tlie Vaches Ndres and Koafieur), and Tcvnu ttK top 
•f^t)ipbUlen.t>>*autP^Bel)eryillet fifes off on the easletn port bf ^ 
VachesNoires) iHe following is a section of this cliff a little to the weft 
of Oberville, beginning with the surface, 
' Gteen sand fcrmalion' 

Limestone (Infferior tO cordl rag) 
. ■ Whidshmarl .. . . , 

Thick oolite bed 
Oxford clay. 
The gryphaa latissimais, I suppose, the gryphsa dilalata ofSoiverby, 
which I oUerved (o be most abundant there; for further particulars and 
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upon the oolite limestone, haviDg a tiatj Itructare in Itl 
higher parts, that eKtend towards Caen.t 

■eetiDni of this cout ne mj paper Id tbe lit toIuidb of tba Geologioal 
TranMctioDt, Snd urie*. The limeMone ntentioned bjr H. d'Halloy 
-WcuM IppVl^ta haA«4 W Akcdttlrt^KHeirUDt Adc'l^ktMUtolfe- 
Mrily connected with ihs clay of tlje greea apnd fonn/^tion, thougb tbey 
tMy freqtentiT totM tti^hiet; iMe tnfeneMng betb V^tsi 'fUMng, 

f Tbe upper slaty p«fl )■ Jareatnurblei tbe Ch« fre^lfnei occapy 
ihsMmesealoglcMitoM'lfcnbg^k^Mhctf gNoAMltte. (tnuW.) 
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Mxtraet of a Memoir on tkeposaibiUttf ofeaunng 
jresh-waUv moluscte to live in Bidt-water, and 
marine molusctB in freah-voater, with geolo- 
gical applications. By M. Bbudant. 



Annales dea Mines, ISIS. 
Read al the Royal Academy oTScienoea, May 13, 1616. 

THE rocks of the cavaUj round Parii are known to be 
dhided into marine and fresb-vater formations ; this dis' 
tioction has been made because the shelb foand in the for* 
mer are tmlj aoalc^ous with those that exist in the sea, 
while the shells found in the latter are analogons with those 
that live in fresh-water. 

M. Bendant had bowerer discovered (in 1808), in the 
sandstone of Beanchamp, near Pierrelajre, a mixture of ma- 
jine and fresh-water shells ; he has since obsenred the same 
drcunutance in a marl bed in the entironi of Vaocluse. 
There arc, besides, manj other shell; beds, aboat the origin 
of which naturalists are divided, not being yet agreed with 
reject to the aualog; of a part of their fossil shells : such, 
among others, is the shelly bed observable in the neigh- 
bourhood of Majence. 

These conslderatioos, joined with that of the perfect pre^ 
aervation of the shells, rendering it reasonable to beliere 
that they have not been transported, bnt that the animals 
which inhabited them have lived in the same places tphere 
their remains are now found, caused Mr. Bendant to con' 
ceive it possible for moUsce, naturally marine, to live in 
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fresh-water Vith fresh-water molnice'; or, on the otbei* 
luuid, that fresh-water molnscB conld live in ult-water, 
with marine mohiiCK. 

' This hypothetns received some support from Ikcts long 
known to nataralists. Man^ species of maYiDe ao\tsae, 
especial ff oysters, cerithia, and common muscles, are bnowri 
to live at the mouths of riversj and even at distances from 
the sea, where'the water Is fresh, or at least bat rarely 
sdt ; many marine fish ai'e also known to mount rivers to'a 
still more considerable distance from the sea, where the^ 
can never be nader the infiuence of salt-water. 
' The contrary, i.e. the presence of fresh-water molliicte, 
or animals In the sea, does not appear to- hare been ob- 
served J nothing Is known In this respect but some ragii^ 
totices of fresh-water fish living In the waters of the Baltic', 
' It was of consequence to verify this double hypothesis in 
i more precise manner ; with this 'view M. Beudant under* 
took many series of experiments, an account of which Ii6 
had the honour of presenting to the Academy of Scletibes. 
The object was : 1. to endeavour to make fresh-water mb- 
bscK lire in salt-water: S. to habituate marine lAolo^CK 
to lire in fresh-water. Two other subsidiary objects weni 
lilso proposed : 3. to search for the c^nseof the^almostto- 
tal absence of fos^l shells in the gypsum beds : and 4. the 
cmse of the lAolascie and other organized bodies, -liviDg iq 
the Asphaltlc lake, whose^ waters cMit^io, according t^ 
IdToisier,'0j44 of saline matter, of which there- Is oAly 0,08 
of muriate- of soda. ' - 

" He eonranAiced- his expcfrimentsodfresh-watepMelnsoa; 
at Paris, in 1808 and 1809 : and it was not until 1813 that 
)ie conld execnte those on marine moluscs at Marseilles., 

He employed in the whole many hundred ipdividuals„ o( 
which he had previously determined the species; he kept 
a regular journal of bis observatloas, and especially of thd 
Snmber and species of the indlvidaals that perished ttt 
different times. 

Being obliged to keep these rooluscx in vases,nhere then^ ' 
Irerc oecesfaiUf-Omcb-eoiitiiKd} and to nourish the^with^ 
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^^i,P*^^fW !^^ ^«T proper foitlieni; ^ wi» ieii^)ij» 
tluit ttiQfe iQconTpnlsnciei wore t;h« camie ol s nwrtalit^ 
the resttlti of which ought to be avbtracM HufH tb£ gencnJl 
toMl, ia^r^er to tMcvme tadKtlgr ^e^utDtid vitb tii«-imro- 
twr of t^oR vhicb perialwd Uom the duw^ iq Uie |i4tu« 

ItflfW 111^4^4 for hii expettmantiy iqto seriti, i4entical «« 
Jp t>H ipefies wd Mmber ftf the ii>diT(riaft|a, Que 9C 
^hf^ leiies wu kept in ir»t«r prv*:' ^ l^i tV Mh^ WW 
pUeed in a di;CFei¥iif vfdfrj Utm when he i;s|rerime9bfd <m 
fi«l|l*iir4fef moliucaif h^ ^|)t hM^ of th^sf aqimAU i(i fv^b- 
Wrt«r» fr|q»?n('y renew^J, (in4 pn* the Wiwr h^f into w^t^j 
Dwd? wMfrT b; 4^gim- Ji^ >Bpt sp fi^Qoqnt of th« tn/cu^ 
ts^ff ifl (iqf)] ewes, fM Ife wftkl cooiesiWRtlj jofjgip fifW 
)he dl^pent remiut uf V? mtfb^r of iiidivt4^sift tti^f pm- 
iMiccl |ryn» ih? eaHne^ <rf the w«tpr. An inyaw pwcwtjwi . 

?>() feH(r*iiig fWf the pq»qp(J rwwlu ^h^inw) fraqii bill 

. J, Fre^'TFifter "^IiMcm , perish ii»«HiM«lir ibui 

plW««i n4^»»ls iota wate» « d^^os o|if> f «u< 

. t4w(m »»H«« d" *''e ww ")wn «!«''%!»' ptai>|»d wtw 

%, tH^ay fr«A-.T»t«r nalmp% fogldt >» > len ilwt 

fimt, )4« W«d? by d<ig»M »» Hw Ir q«(qi| v^ii^h "W gflh 
^q^ilj ii4tpd toi tti« Q^i»rj ^ttftef t af t^ !•»♦» 

Many marine moluscK conld also, by gmJo^ty din>Mi>^-n 

ingthe nltn«H «f tk« waUr, bf mcii^pi«(1 tfi \m iv Awh- 

'Among the fie^-water univelvei, itiere ore ■peci^, of which, in fiv£ 
toballu *it(I ■ hair, 57 itidivUtml^ otiff ^nahfedout 6t tOD iVifh mU 
«f*Mi MutHoMpf l(to<ltttltoihai«ine:titMlaTt{ahBafc^tt4l(id| 

•][clOTtow qbtupn, [«|i)diM poitp-ptoiipi). . The differaoce tbwefow 
wu nearly noUungi it w>i coniiderable with other uoivalvea, and the 
bivalvea were not abte to aiipport the change in water aa salt aa the vea', 
(iee arUete 3.) 
. i 0«^ M la n udiiidUib in, lea ftmtMt in tvq.liwith*, «liil»( rat 
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■miMbrimM^imaa, " 3Sk^ 

• Hb Tkia'p««!eE«f liccnttDBUBg 'tktfibMbea til ixH ih c 
^^«hI 5if ft it^ry d^StMHt dagre* of flaUnoA fimm tfaat in 
viueh tbey Obi^j eioA, b sat Oe m>i< m aU mfllnsov. 
- .Tttll),M«>ngtWfrftfa-Watar:DMUica,ifaebnfclT«(M*. 
jwtet) JWra, wA cjwIm) conid «at HA id *>ler that h*4 
•DgBuwd tbe Mkoeu «f t^ nat-{CL(M.) 
. Aia«*s tWnaiwctairiataB, tihe paAiUlb tb« iMsraUe, 
4hQ ^iwpidulKt t)i« paoteu, tilt Waem, lt«. cwild aot aeotu- 
t<m tfc<*MdiKi t9 live in fmb-viter. 
I. A'. >U1 tnotnica, vbetlMT tmliaa «r freik-vvter, cait 
euil; be made to IWe in water about half as sdt at Oial of 
tba^MtiM id* cADtatatng odI? two pa«ti sf tnariate of lOda 
ImA biwdrad of salt-water. , 

. A. Fi«a)t-mt«r n«lwc« cauid aot » vaf .maKnr ba 
MWi^twtW to li«a '*» wattr ,ofaai8«d witb Milpliabe M Jtme. . 
' . Tbe a«tbor pT«iHata llwt k ia die wim witb marine ■»»* 
JHCfB ; he hat not bow««er fvt than to ibis teit. 
. It. Nwcinaii>9li>niBcas live iawatera mack more obaitgad 
with salt .than those of the sea MuaUy we, ftrw when tht 
mtter is s(tt«At«d with'it] tlM; iperish faMWtrer ttbebtbe 
iiqwd If flTer Marated^ aod a deposit «f salt cMnqwM^ 
^, JE^tidwt nwdfi some experiveiitB vtlli *iater cbazged 
,irltb carbanic and, ounei^l acids \a an^U giuRtitiw, pr with 
{U)9 9i M^hftte pf iioq; be pltvged fretbrfwatiar «Ml«fcv 
fitddei^J iqlo it* and tbey ftil died ietnedititcl}'. 
. Ihii Mtbar sokadtrltdges tlut it W0u(d be deniN^ t9 
xegfiBt fAd eic^cvte his evptiimeBtq on a p«ator awte ; jet 
he remarks that he btts triad a fiamb«r.of iadjsidtiSis pad a 
^iaat TWfitf of species, wd hA abservei, ^t hiivli^ ejcperi- 
jweottd witb vases flf a SBHil) capacity, nd geDemll; iwd«r 
'«irc«s»st«neea not very favourable to the i^nfe «f elemenl: 
)» wUcb ha woflld nbinit tlie mobisBe, it Is more than pror 

of an equal 'number kept ia latt-waUr frequeally renewed, 31 in 10) 
died in tbe aame lime. ' ' 

Tbe author finished by placing, at the end of summer, tbe marine 
■mohncR, diua habituated to lre«h-mler, into a piece of water in a eaca 
^n, where they were HtiJI living in company wi* lyrnhfea and other 
&eBb-wa(er moluicE, at Ibe end of (lie following April. 
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40 H. Beddahi! on Freshwater 

bable that there voold be more con^lvte bbccmr if the opert- 
tiODB wer« carried on npoo a gieater scale ; that consequently^ 
in the clianges and tranritiwi of this kind, tbat are rap- 
posed to faar^ taken place in nature, the molnsce may be 
presumed to bare been better able to reriit them, alwajf 
finding their proper food, and not suffering the consti^tf 
f>f every kind which ravst affect them in onr small apparatos. 

Sn[^rdng himself then by these condderations, and ap^ 
plying the results of his experiments to many known geolop 
gical facts, M. Bendant believes himself able to draw the; 
following conclnsitas ; 

1st. Since the same water, wbetiier fresh or as salt bb 
onr seas, or what is better, brackish, can at the same time 
snpport marine and fresh-water molnscw, it may be pre- 
sumed Utat umilar circamstances have existed in natnre, and 
that it ii to these circamstances we owe the jMVsence of 
marine and fresh-water shells in the same bed, admitting, 
what every thing seems to prove, that the shells are fonnd 
ia the places where they lived. 

3d. It may even be conjectqred that in the interval be- 
tween the existence of fresh and salt water in the same 
place, that the water was brackish, and supported at th* 
tome time animals peculiar to both; that canseqnentty} 
between the beds formed by salt water, containing only 
marine shells, and those formed in fresh>water, contalmog 
solely fresh-water shells, we ongbt to meet with other beds 
formed of the passage of one into the other, contaraing ma- 
line Mid fresh-water shells at the same time.* . 
. Sd. If we could suppose against all appearances, with 
tome natnratists, that the rocks named fresh-water rocks had 
all been formed under the sea water, the otherwise singular 
absence in the beds of fresh-water bivalves, «f the genera, 
anodonta, nnio, and cyclas, might be eiplamed by the above 
'experiments. 

* M. Beudanl reren tbe sMidelone of BeBuchunp moi ibe mirk of 
' VaoduK lo so analDgmu ci 
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and Marine Mohuea. 4} 

4. It can be euil; conceired qh; the gjpnim nuues of 
all formatioDs, thoagh frequently sobordinate to rocki fall of 
fbells, shodld never contain aoj, since fr«h-water nolascn 
cannot euat in water charged vith sulphate of Ume. 

6, The absence of linng organised bodies, in the asphal- 
^ lajtej if it be really true, cannpt be attribnted to Uie 
great proportion of muriate of soda, since marine molascss 
can Hto in water satnrated with it ; — the cause ought nther 
to be sought in the presence of the bitter muriates of lime 
uid magnesia, ifbicb are there in much greater abondance, 
also perhaps, in that of bituminous snbstuices. 

6. It is not suTpiiBing that masses of rock salt never 
contain fossil shells, since marine molnsca perish in salt* 
irater as soon as it is over saturated with muriate of soda.* 

7, Lastly, If it is admitted that marine and fifesh^water 
moinscB can, under certun circumstances, live in the same 
liquid, inhabiting fresh or »^t-water does not iqipe&r to be 
a sufficient motive for establishing particular genera; these^ 
distinctions of genera can only be founded on essential and' 
constant difference in the shells, or, vrbich is better, in fbu' 
Animals that inhabit them,' when they can be' observed. 

* The author could have added anotber cwtdnskn, from rode, odb 
|)«iiig always or nearly always accompanied by gypnun ) from which it 
faanot be doubted that the water that depowted the muriate of aoda, wi^ 
charged with sulphate of Ume. (Nate of the editor of the AimBles da 
ilioe,.) ' ■ ' ■ -^ 
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<5« jfia56ro (Euphatid^_ of Haut/).* By M: 
-Foiit &VOB. £iUfwsted bjf M, de BaMX^,**»>: ■ 



{Asnain des' Mine* for ISI6.) 



.. T^E F9H<WM^Q publjd)e4 Rvder the n&aie pf Marvin 4er 
CieaeJbD^ft «^n.eiufpt)eii)4^ Tn-ft^i, iv, Berlin, COoUU» 

vfgi ^u£li, ijippif tba T9ck fcwiBied 9f ^iallf^, united with 
q^f jfl4a n Wap«f« 9^ ;wi(li b(^ t^iew lubetuM^es, « rodi 
tfTTWc^ 1»* W#»« ^e.iwiqw of G|i*>hr«. «i»W i'by tK 
FloreftHtei. In ^ (lii/wJpupe, "f .rtf W»8 epUectJoij, 
(Boriin, ISIS) M. von Buch luu inserted a Bupplemeiitary 
aUid to fais fini iMnelr. 

' 4lie gabbrft, ipread orer the four qtnrters of tbe worid, 
fopnipg fxtepsive rocks and entire mountains of geveritl 
thousand feet of eteration, has, until now, almost alvra^S 
been misunderstood and confounded with other nicks, under 
the, names of granite, serpentine granite, serpentine rock, 
and griiustein. 

Sanssure was the first to make known the great quantity 
of btoclcs, formed of jade and smaragdite, foond on the 
monntuos of the Jura and the hills of the Fays de Vaud. 
He was the first also to describe and class the two snt)stanceg 
pf which this rock is composed, as distinct minerals. Since 
|hen, M. Uaiiy has united jade and felspar. Some miner-; 
fdogists have thought that smaragdite or diallage ought alsq 

• Diaitage RocL (Trans.) 
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l»|f9.|iBttf4 lt-it)t hM4Mtq4fl (MFkitwIfi)^ «tfaen nbti t9t 

Ibilfe^, 4m1 to toMf two fl|»a«esL «/ t^ift. Itf. Tan 9i»(^, 
coD«ii4w, ftom 4fl fliterior jtViPMhif «f 3»4«i ao^ <(|)9t«> 

4aSmtf^ii>>£, aqi] r4pMMd b; Klii{irothi ttot it f»KH Bfft ^ 

■A Conwy 4hi«h their . (hi*. Moiftu [o |^ iie,fBMV7; {{9 be* 

imd>^ niiidc, tewl to niwle Hhill«r qpv «p<) gf^n diaUAgri 
^ l9 avparate tlw fini futta ImnthlvKdai afl4 t)w sef#i>4 
. (Mm Ktju^lita {•IrattttU) t thm it is. pfefe^al^e tq pr»« 



! AlUum§h Wwl^ «f KtUip) are. q»»44 or^r Af Pa;* i^ 
Vwni and ihe onvirbM of G^nevt, th« puiUw of thu rwk^ 
1r« n>t kJiqffn m the gftiai A>(Ht In 1897, M. StFvvp sih| 
M. v<m Buck («iin4 in tbt yAJI«r of ^^ w^f thf Tillage of 
the mnenmne (in th^ Hflnt VakiiHli a# •B^rpoHS.VU'tl^yi 
•f ih'He b)«o)a» trnmclit idftlrn bj ^U tl|« gi^^if , wimi^ 
i$»«mAi*pm llw IwilibhflirlKMl f^ ]yi>>n^Hw>ai ascending 
Uwwdl tti« .glHier:«( Illli«i^ MBfn» \tf the road of "M^CKgK 
uaga, in the valley of Anzosca, they met yrHh gab^ i^ 
fjasti Mere thiy reaqlied the flpcier- Tte j«de is greyish 
Hl(tt«i «WPtljt resomWwg that of the P^yi a? Y»ud» a«d th> 
di«)hC9 9f 1 boaptifal erenP p^lpflr*!* pi«M V^lcb are nffen 
liftlf^ ff>«t lAof] the lopli, cotitaiiii alao sBpp^ plates of l^Ic, 
aptynolite in UuIq ridiaUd bqvdl«s, uid red gqrpet». Tfa^ 
ipbbip rXtstPwifAllatei apA9pt>eAr^:Ui fprn tlie 8i;iBmi( 
of the ridge descending from Mont Rosa^ qpd^paFa^pg tbf 
ntllfl]' <rf Sa44 from tbat of St. Xicoliv,. qfavlf as faf as 
Stalden, where it conititii.tei as eaoFmoyi cap: tbia rock if 

mnTti thopswd fwt in beigbU and »l«Hit ht(» pr tbntf 

IflSfinMi mUpq ill l^ng^, N9, peg)aBtifle ,j? foMy't^ % 
gabbroin the valley of Saas, but it occurs in that ,^.% 
^»c«)*A. Ttte height* of ftfoot.Cerfi)), Hd-.t^ pyranrf^ of 
jBi<(athDin« »re .known fron ^nwur^ tp b^ .^Qinvoied nf 
(ll!pMii0«. . l»ib». Gvton iwo*t4ipa> 4 ^^Aa ^e^ceudiag 
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44 M. Von Boca on Gabbro. 

from Hont Onralt, or SalasKHit, «Bd; sepanting the vall^ 
«f Jnlier, from that of Err, Kpp«M to be prlndpaUy fonned 
of lerpentiDe and gabbro^ reitiBg on ^mitive ubitt, ind 
tSonstitating a well ohaiacterised and eztetuin fonBatiini. 

Gabbro was known to Brtista, long before the time of 
Sansmre. The Grand Doke Ferdinand de Hedicii^ oaiued 
nmnercMis biocka of it to be transported from Corsica to 
Florence in 10O4, whwe it reorived llie name of Veide di 
Cornea, and where, under Tarions fonoi, It omainonti tho 
Laarenthie Chapel ; but nemo has been since brought from 
thence, and thepredsa placaofitsoocnrrence was forgotten, 
and . it was sot till witlun these few years, that Messrs* 
Mnthnon and Rarapaase, French engineen, agidn fbnnd it,' 
first in large blocks near the village of Stazzona, to thtt 
liorth-west of Corte, and ^terwards, la placis, but always 
accompanied by serpentine, in the high monnbuns of San 
I^etro di Restino, which form a chain between Corte and 
the sea. Thus there^ as In Switzerland, gabbro forms a rock 
of itself, and not a bed subordinate to another. In the 
suite of rocks sent by M> Mnthnon to the collection of the 
Administration of Mines, the most insensible passage of 
green didlage into schiller spa/, is obsemble in the qteci* 
mens of gabbro. 

Saussnre describes (V 1313), a gabbro at the monolainof 
Mnsinet, near Turin, the mode of oecarrence of which he has 
liot obserred, formed of white or lilack jade, and of dlallage 
Bometimesgreen, at others grey; M. Berger notices diallsgo 
tnixed with the semi opal of Werner (silex r4sin]te) at Bsl- 
dassero, near Ivree t the native magnesia of Giobeit occurs 
there in small beds. 

' A part of the monntains sarroandiag Briati^oR and U 
Grave in Dauphin^, appears to be formed of gabbro; serpen- 
tine and talcose rocks.are known to occur in the same moun- 
tains, which also furnish the substance called Brian;on 
chalk. 

- Tlie gabbro formed of jade and green diallage does not 
kppear to have been known to the ancients. That formed 
^-jadej felspar, aai grey diaUage, hasj onthe contcu^ 
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M. VoM BvcB 4W GiMro, iS 

freqneatly been mrked by thun. Antique' colpmiu formed 
of this TDck, hsTe, la modem times, been tmulbrnicd inlo 
nies, wUch onuunent the Vatican Mueum, and it is pro- 
bable tlut the masus from which theie coIwanB were taken, 
came from E^pt, as did the ancient granites and porphyrieai 
Ml Werner poiMssec in his collection pieces of ichiller spu, 
(diallage metalloide) with felspar, foand by Mr. Hawkins 
nen Fa^nagosta, in Cyprus, who sUtei that the celebrated 
copper mines woi±ed b; the ancients at Cyprus, were in n 
fock of this natnre. 

Gabbiv is commoii in Towany. Targiool Toizetti classes 
«nd describes several varieties of It, which he names Nero 
di Fnlo, Verde di Pnto, Granito dell' Impmaeta, and 
Gnoito di Gabbro. The two first varieties are roeks having 
a serpentine base, mixed with schiller spar (diallage metali 
lo'ide) ; the two others are fonned of yellowidi white felspar, 
ud of greenish grey iKiuller spar with a littie jade* A, 
fifth variety is a serpentine rock resembling those of Saxony* 
Targioni mentions nnmerODS situations where these rocks 
are found in the environs of Florence and Leghorn ; bat 
neither the monntains of Prato, nor those of Z/eghom, have 
been visited by modem geologlEts. The old observations of 
Tugionl shew how much our gabbro Is united to serpentine, 
and how much they agree tn position, since he calls them 
1>otii ^y tlie name of gabbro. 

The rocks of Covigliano and of Pietnmda art formed of 
gabbro, the principal mass of which is composed of dialbge 
in small graios, of a leek green coloor; it contains grey 
febpar in small grains, a great quantity of white specks, 
which appear to be steatite, small bundles of actynolite, 
brilliant point* of pyrites, many small veins filled with cal- 
careons spalr, and geodes covered in the interior by tran^ 
|«reDt double-pointed rock crystals; black masses are also 
observable, apparently of serpentine, which seem clearly to 
■hew the pusage of gabbro into that rock. 

Gabbro occurs also abundantly in the environs of Genoa; 
the high mountains separating the gulf of Spezzia from Mont 
Fertat, appear to be almost entirely composed of it. Dr, 
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ifMm\ ofneiVefl H in 1^06', Amt AeseMtM jtlft IW ^euKal 
fle Physiqtte; lt» Otto it toht^Mti M #Mte-Kla^ iitd 

btoftnited textore, possessing 3 rtetallic lastr«. Ot. Vfl*\mA 
has ohsorved the relations that estst betveen Sf rpentfne *na 
gabbro, whith tie proposes to name terpenHnP gMMne. ' 9[> 
fofrBuch hu) ttmnA tt in mother pn-t «f tile mMc mtmiiv 
6titR fti Vf99, where th« ritcki be«o«e nMTe amH«M, at Aey 
ibtede fromtbesfd. Qutttrng-Spezsra^ ^ne gMtieAgnf* 
iracke is first observed, then a red aad bbtft tritiSttiiMi 
irmeistftM ; nothing but gtibbra h mM WHh fnw lhr|betto 
to Mitaimra^ ^dar Sestrl it b eoKred ity Strbiit WftrlW^ aH 
to6tiiig slatit at IjavagM and TMirarii ' l^st^r^ AMssurt 
Aetttbns (V 13S3) a spet^ies of grtttite cAinpoS«d of wfift^ 
j)Ult, a little granalated, and <A tamWafeed gre^r ^iRagti 
(imaragdite) Which he femd neat the rasttb tf Ifniiea, hi 
lire RiTiera de Pbiffiirta, sneceedlng sufl^I^ly to tftfc «fp«w 
tini aAd Ather tattoSe rocks, ^fhith eotet- ittitl jlri< tiMf 
Vw»^i> 

' • M.nia)hichabKrraaAit Ac primitin loda of Ikw MuMr|! at* 
•iqiiiiwd to view- (>a Uie «*' cout only^ ueu Vtllii, i^ 3afant,H4ff 
Cape Nolisi.but lliat no more Inces of Ihem ar« observable, eilher t»< 
Warda Nice, or in the interior of the country, in the dir^lion of the greal 
^uAtaiifjOf Piedmonl. Hieopini*n'ortho!ie then,he«tldi, la tfironetiuS, 
who judging only from geographical mape, ihakeH>« G^niMn ntekiitUiM 
|ciMhmiifia«afdio«e of tha enihoiH oF GtaoM (harxiute AiagtlidiBt 
Me svlirely dideisai. It vrotAd be n extraordinary to affinf tl^ Cfu 
Corte, formed of granite, is a continuation of Cape Delle lUelle, compaaed 
of black transition limestone, as it would be' to affirm that the Vosgef U 
acontanaHon ofihe Jora. 

. W»iIVbI1 rejintt:, upon tUk bead, tinf a Sitttllar ^rlW Ql toiUUtM 
eter^ibiyb;f dloiiswhafi^ke oAiri, and by Aoae; wb*i4c«MM^iN««l 
tbepi believe that JJw nut^ntaiiw of Hunadruck and EiAel, OD 1^ Jeftban^ 
of ihe lUrinc, are I'be continualion of the Vosgea, The chaiDof the Vosges, 
hitN B direction IVotn ioath'to north, Tbrmed'alnioit exrluwvely of sands 
M«n« (Vointhe IMttwIe oTStrasbur^, ind'diMinishing.in h^lgtit in Hi 
northern parte, finiaheaafew tmpitt iBMb ttltobX ISnMNi ln4idMtU 
^nd pUfI)at>rtlta Pa^Unaf. nia K^jAwa tpoqBtaiM1>r HtMdlfcfoon 
the centnry, unite (heniaelves with those of the saroe oUuie qf Ikf 
XrdenneK, nnd form a chain, having a direction from S.W. to N.E.. 
•evirated from the Palatinal by the pbrphyrieii of Mont- Tonnere, oT 
Grenlznacli, &c. and by the trap forniation of the banlit of the Nahe. 
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M. Vow lArbit if^ G^&rv: It 

' in. Ton Bbch' i^rres' thkt tite {^O^cat ' ^UfoFit 6l 

gabbro Is that aliTBTS as^gAed bj'the GeiinM g^otdgistfttV 

serjieiittne, and that these rocks are altiiASt kl#ii^i fodnj 

near eacli Otber, tmd ereU n^xed ; it Appbira to hint ^baMV 

tliat BteTJtentliie is bnt gi/t/bTO inlxei wttb a gi'ditrqtiantitf ot 

tal^, atid in wM(ft the constituent pArte at«, froW thedi' t«ry 

great finetieBs, no looger dIsHtag 

BoppWrt of tliis opiaioto, that'serpi 

ttA, andtliat (t ia an eiror to amlg 

systems, that it contains parts difi 

t6at, frattnre, weight, -and liardti 

h<:4At1re a-vi^tfilie size, ^peaT as 

iron', ini«a, &c. : lastly, that Rx 

chrome as a constitutetat part -of w 

Has ^a^ffmrndin green dhiflagti. 

The Zofatenberg, in Silesia, .described long giucp tf a 
monntain of serpentine, is entirely fomied of gabbro resttBg 
upon the serpentine worked at the foot of the moadtain, near 
Ue to'WD of Zobten. The samerdcfcisT ""^ '^ ' ■ 

lik the county 6f G1a't2, and in the mom 
'FiAnten'berg ; H li composed 6T whi 
dtaltage with a little jade, and' contai 
Biich confesses that at the time of his 
1796 and 1797, he considered this rock 
and hornblende, thbu^h the want of a d 
htM even then doubt fhe correctness of 
he had in consequence classed it among 
sWnes (diabase, griinsteni)' Shprtly a^ 
'tlty Of (his rock with those of Prat 
admitted,' M. Karsten classed these last 
'stones {griliMtelta) tn ■ his Mineratogis 
priin^Te greenstone, Hys M. von BJ 
^IspaT and hornblende ; ftheVeas gabbr 
'lage, jade, and filsp'af, 'the geologies 
TfceSe (wo tocks iB tfot dift sime ; cor 
ttrise If they ate called bj the' same nait... 

The town of Vienna b entirely pared with gabbro. The 
old sanibtone and iimestone parcinents resisted bat a few 
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yean the caues of deitnictioa which the mwenieiit of n. 
large town brings with it; the great hardness and peculiar 
tenacit/ of gabbro, renders this pavement at present Tery 
superior to that of all other ciipitala. It is qnairied at 
Langenlois, near CremS) in Lower Austria; there are no 
data upon the geoiogj' of this conntry , bat it is known that 
a great qnantit; of serpentine rocks, mixed with different 
minerals, and, even as it appean^ with green diallage, occnrs 
on the left bank of the Dannl>e, near Gotfweig, and not far 
from Crems.* 

a. Esmark liad observed, in 1803, 'that the monntains of 
I'tmni, situated in the eastern part of Norway, between 
Rorass and Fordel, elevated 4000 feet abore the sea^ were 
formed of a peculiar rock, composed of felspar and a spb- 
Btance ahich rtiembled hornblende wUhmtt being horn- 

tn 1 800, M. Ton &nch foiind gabhro on tbc western sldti 
of Norway, three miles to the south of Bergen. It is com- 
posed of felspar) and grey diallage, without jade. It con- 
ttitntes the whole of a branth of moaatiuns, extending for 
Several leagiles on the right side of Saumangerfiord, and often 
fonniiig preCipitotis rocks. The mixtnre is never large 
grained ; the grain is sometimes so fihe that the diallage can 
with difficulty be distinguished ; but elsewhere, and more 
particularly os the side of a lake near Kallundseid, the 
crystals of diallage are often the size of the fist, their greenish 
grey colour, and the lustre they exhibit on a single large 
surface, easily distiugniah them from hornblende, beds of 
which occur uear in|argillaceous slate. Gabbro reposes here 
on primitive orgillaceoos slate that rests on gneiss. 

Xhe same relative position occnrs in the neighbourtiood of 
the North Cape, in the isle of Mageroe. The rocks aW 
there so much exposed, that the changes that take place in 
tbeir nature are easily observed : and a complete geological 
passage may be traced from the primitive schist to large 
grained gabbro. The nearest schistose rocks ttiat surround 

* Stiilz oryclographie von Nieder CEilerreicb, p. KB. 
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Kielfig almoit re««nible mica ilate ; thef dip rapidly towards 
(hf! N.W., that is, lowards the interior of the island, and 
tiani 9f rve as a base to the olher rocks of which the island 
is composed. A fine grained granite is obEerved upon the 
Jiughts, lettiDg upon the (chist,— this granite contains some 
scattered ptatet of black mica,, with an abundance of horn' 
blende. Diallage. shortly appears as a comtituent part of 
the granite, and in a few more.4istant rocks the granite is 
changed into a fine grained gabbro. Farther still, towards 
the centre of the island, gabbro foraos masses of 1400 fe«t in 
height. It If very large grained, and altogether resembles 
that of £ebtenb*rg and Prato. The grey diallage has a 
laminated structure and is rery shining, and a little con- 
choidat in the cross fracture ; the crystals are ofleo found 
aluMMl txiffect, and-in the form of a four-sided prism termi* 
Dated by a four-sided pyramid. The diallage resists de> 
composition better than the felspar, and forms salient 
crystals on the surface of the blocks. The extreme rocks of 
the North Cape are formed of gneiss in vpry thin laminae, 
apparently mbofdinate to nuca slate, the rock generally ob> 
senable oA the«e coasts. 

It will be obserred that gabbro rests on primitive schist 
in tbt North. We have seen it at Genoa under transltioa 
slate; Its geological place appears therefore to be well de^ 
termined. 

It seem! also that gabbro occurs with serpentine in Nor- 
way, which accompanies it in other situations. This clr^ 
cninstance appean to M. von Bnch to be easily esplained; 
he considers serpentine, as we have seen, to be a mixture 
of different minerab undeterminable from their small slKe. 

M. de Humboldt obserred gabbro near GuaBCavelicff, 
above the Havannah, in the interior of Cuba, as also widely 
extended masses of serpentine containing a great quantity of 
■chiller spar (Diallage tnetallo'ide). 

Gabbro ought therefore to be considered as a rock widely 
spread over the surface of the earth, which follows next, in 
the series ef formations, to primitive schist, and is anterior 
ta porphyry. The gabbro formation is intimately contteetecl 
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(geoLogically ciMisid«red).with'ttie serpeatiiie fonKatMn,'and ' 
the lut is in general anterior to tbe former. 

When extracting from M. tob Buch'a memoir, we have 
thonght it right to preserre the name given by him (after tbe 
Florentines) to the roclt of which he treats ; bat we r^ieat. 
Ibis rock is tlie one described under the name of Eaphotide, 
l>y M. Haiif in his lectares, and hj M. Brongwart in his 
essay oi the dasnfication of rocks.* Tbe term gabbro has 
moreover been applied to '^ amphibole hombleDde."1' That 
of Sanssurite, which has been proposed for jade, and which 
conld scarcely I>e adopted for that substance, whose present 
Bwne is M nniversally spread, would perh^is hare .been per- 
fectly suitable, applied to a rock hitherto undescrit>ed, and 
to which de Saussure had jnst called the attention of mine* 
ralogists. Gabbro or enphotide exists without doubt in many 
other countries thaa those where M. von Buch has observed 
it. It appears to us that it has, as in the case of Silesia, often 
been described by the German minerali^iBts nnder the name 
of primilife greenstone (griimtein), many of whom, as wa 
bare before observed, believe that diallage and hornblende 
ought to be considered as a single species. We shall cite as 
examples the greenstones of Harxebui^er font, of Baste, of 
the valley of Radau, ;&c. In the N.E. part of the Hartz^ 
These rocks are certainly, or at least In part, enpfaotidea. 
It is remarkable that they are associated with serpentine, 
containing schiller spar (diallagemet^Io'ide) ao well known 
under the name of scliillerspath or schilierstein of the IlarUr. 

Eophotide and serpentine have been observed at the west* 
em extremity of Cornwall; the Lizard poiot is fanned of it. 
Observations on ttiis subject are contained in. Dr. Berger's 
memoir inserted in the first volume of tbe Transactions of 
the Geological Society of London.* 

• Journal des Minea, No. 199. 

•*. Menioir oa BuilU Joarnal de Ptiyaique, 1787, 

* PtolesMr Sedgewick has publiahed a detailed account of the diallsge 
and other rack* of the Lizard district in th? 1 at volume oF the Cambridge 
PhiloBophiettl TraDsactiooi. A dencnptjoa and ccjixited map -or the 
■MW district is given by Mr, Majendieiollie UtTolame of theTrai^aG- 
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tieoK et the OeologJcal Sod^j of Comwtll, and in tbe Sod vdIiuik of 
that work, there *re Mme obiervatioiu by Mr: Rc^ra on the tarn* pUce: 
Dr. Mac CuUoch meatioiu diallage rock (ClaasificatioD of Rocks, paga 
845, &C;) ai abounding iu the iaknda of Ulut, Batta, and Fetlar, aad aa 
occurring also, bm in very imdll quantity, in the northern extremity of 
the Mainland of Shetland. Id Unit and Fetlar it is in conUct with aer- 
pentiiie. The diallage rock i* dew^nbed aa aUvtified, and allemating 
with primary nchisloae rock*, and serpentine. 

' br. Mac Cutlochf in bM ayaopkia df ihia rook, (p; 049, 8k.) aeparalel 
it into tiiree diTisioos, as fbllows. 

First division. 

Simple I or of diallage alone. 

A. A confused mixture of crystals of diallage. ' 

Second dirision. 

Compound ( of two ingredients, 

Ai A mixture of diallage and felspar. 

a. With platy felspaf. 

b. With fine granular felspar, 

c. With compact felspar. 
B; IKallage and aolinolile. 

C. Diallage and talc, or chlorite. 

D. Disllsige and serpentine. 

Third division. 
Compound : of three ingredientii 

A. Kallage, felspar, atid mica. 

B. Diallage, felspar, and ijuarti. 
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Memoir on the Mountain of Rock Salt at Car- 
dona, in Spain. By M. P. Louis Cobdjer. " 



(Annales des Mines for 1811.) 



* 'Extract. 



THE descriptioa of the rock salt moaDtain of Cardona, 
ihould equally interest nataral philosophers and miaeralo- 
gists. The perfettl; iDSulsr state of this mountaJta, its great 
mass, its peculiar forms, the actual position of the beds of 
pure muriate of soda, of which it is almost exclasivelj' com- 
posed, are, without doubt, weU worthy of attention ; but 
the most remarkable circumstance apparently is, that such 
s mountain, exposed since its formation, to the inclemency 
of the weather, should have resisted it to this lime,.aiid 
should not haye sensibly diminished in size from the earliest 
records. Its existence does not agree, it must be confessed, 
with the common hypotheses, which suppose that high moun- 
tains, and in general all the inequalities on the surface of 
the earth, are subject lo a rapid decrease. This mDuntain 
is moreover as much celebrated in a picturesque point of 
view, as it is little known in a scientific respect. It has 
always been regarded as one of the most singular curiosities 
of Spain ; nevertheless it has been visited but by few miner- 
alogists, and the best notice that we as yet have of it, is that 

• This memoir, read to the Societi Philomathiqae of Paris, March S, 
1818, ia printed in the Jouroal de niyajque, tdL BS, p. 313 to 358. 
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gtren hj Bowles ^ip 177j)j in hh work, eDtitled, " Intra- 
dnOcioQ ■ la Hist«r» Natural y a la Geogratia fisica 4e 
.Etpanoa." 

, The «naJI town of Cardona, which liaa giren its name to 
.themonntahiof salt, is situated in the interiorof Catalonia, 
-■ixt«en laagneB fron Barcelona, and Mien leagnes from the 
central ridge of the PTrenean chaia. Jt is built npon a 
.flalform coostitntlDg part of the lieigl)ta that border the 
right bank of th« Cardonero, a tmall river flowiDg towar^ 
-the aonth. Fr«n the baniinetrical obserralions of many 
, days, calculated with correspondtDg notes made at Barcelona, 
M. Cordter found that the soil of the town of Cardona, a|t 
the foot of tbv-walls of (he castle, on the eastern side, ■w^s 
eleiated.411 metres (1,348 fe^t] above ttie Mediterranean. 
He moreover obserred that the same spot was 138 metres 
[452 feet] above the mean -faeigbt of the waten of the 
river in that part of the valley. 

The elevation and commaDding position of the castle of 
' Cardona, make it a favourable station for observation. A 
;perB<u placed on its walls, sees without obstiuction over a^ 
.immense extent of low mono tains, all of secondary formt^ 
tion. ,These rocks risf , on the north, gradually towards the 
-l(igbes< Cfests of the Pyi:enees ; on the east, they disappear 
ata ^iftanc^ nnder the platforms of San Miguel del Fay» 
which are entirely calcareous ; on the south, they stretcb 
more than ten leagues, and serve as a base to th« singular 
system of sandstone and puddiiigstone rocks, that compose 
,th^ insulated mass and grotcsqnes passes of Mont Serat ;. 
lasUy, they extend towards the west^ and compose q part of 
the elevated surface of Aragon, 

The salt mountain appears as an outwork in the m\dfif of 
this vast extent of country ; the observer sees it In some 
measure beneath his feet on the soulh east ; he reoogniies it 
by, its. ins<|lar qharaQter, Ma sharp forms, by the hollows 
(etfon die mens) partly surrounding its base, and above all by 
its red and white colours, the vivacity- of which contrasts 
with (he. grey and sallow tints of the secondary roc|c|. 
These rocks foim an inc^osure round the mouitiaiu in (ha 
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'shape of a hone-shoe, which opens tovHrii the Cut into ihe 
'Tallejr oftbe Cardonero, and whose short aih is bohI; Apob 
east to west. The town and castle of Cardona are sitnated 
'fit tlie extremity of the northern branch of this hone-shoe, 
' The inclonire is ahont three Uiometres [9897 feet] loog^ 
and one kilometre [3373 feet] broad. Its circomference al- 
most every where affords rapid slopes, or abropt escarp- 
ments ; its edge presents slight inequalities, the elevation ff 
'^bich differs little from that oftbe town of Cardona. 

The monn tain of salt occnpies abont' two-thirds of 'the 
'area of the circns, beginning at the baclt part ; its height, 
above the Cardonero, scarcely exceeds ]00 metres [338 
feet]; so that its mass is hardly higher, or broader thai; 
-Hontmartre, near Paris, althongh it is aboat oae third 
'longer. 

Its general form is that of an irregnlar mass, elongated in 
the shape of an ass's bach, presenting escai^ments more or 
less abrupt in many places. The superior portion is bristled 
by numerous projections, sharp points, and crests : many of 
the slopes are here and there encumbered by earthy matters; 
-fithers, more uncovered, present Inequalities a little lest 
defined than those of the summit. In order finally to make 
this peculiar configuration better understood, it may be 
added, that it bears a great resemblance to plans in relief of 
the high Alps. 

The bottom of the semi-cir6ilar basin, separating the 
mountain from the sides bf the circus, presents numerous in- 
-equalities and hollows (effbndremens) of greater or less 
-extent; herfi and there are seen the ruins of secondaiy 
rocks, heaps of soft clay, and sharp ridges of gypsum or rock 
salt. 

During mins, the greater part of the waters of the circus 
form two small torrents on each side the montitain, which 
unite on the eastern side, and flow into the Gardonero. T^e 
renududer of the rain water flows in ail opposite diredioq 
and loses itself in a vast hollow (effondrement) sitnated oif 
ibe north west in the farthest part of the incioaure. 
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.' The almost total absence of vegctalloo on the mcmntaiii 
bcilitales the itadj of its composition and strnctnre ; it will 
not be useless to add, that M. Cordier visited this place in 
the best season for. <AsenatioD, tlut is, at the begieuing of 
winter, 

, Tlieie £nt data being laid down, we shall enimente the 
rod^s corapo^ug the maantain : tbey niaj be arrsBged in six 
principal diTisioDs, rii. 

, 1. Rock of perfectly pure mnriate of soda, veiy large 
gnined, semi-traospareDt, and colotirless. The gnuns are 
quite cleu*; some are found so large, that, by mechanical 
^vision, Cnbes of two decimetres [near!; Sin.] may be 
formed. 

. 2. Pnre mnriate of aoda, the mus small gr»ord^ more or 
less transluceBt. Its principal colows are greyish white, 
pearl grey, reddi^ white, flesh red, wine lee red, and brown- 
ish red. 

. 3. Impnre muriate of soda, man granular, which would 
eptei into the preceding diiisioo, were it not mixed more or 
Ifss abundantly with either grey or btueiih clay, or with 
Tery small .white or reddish crystalii of common gypsnpi. 
This last mixture gives a porphyrilic structure' to the mass. 

. 4. Grey or bluish clay ; it is sometimes pure and slightly 
schiat<4e, at others porpbyritlc from the. mixture of a great 
quantity of small common gypsum crystals, that are some*, 
times grey aud opaque, at others cvlonrless and transperont, 

■ b, Cmnmon gypsum, the mass small grained; itbopaqoe; 
Its white colour often approaches grey or yellowish ; clay 
disseminated in small quantities is occasionally found in it. 
Some small rare grains of grey lamellar carbonate of lime 
also occnr. 

. a. Common gypium, mixed with anhydrous gypsum ; the 
luass is grannlar passing into compact ; this klud in other 
respects resembles the preceding. 

These diferent materials occnr. in very unequal propor- 
tions. The small grained pure muriate of soda (No. 9) may 
be estimated alone to form seren-tenlhs of the mountain. 
TAe impvre muriate of soda and clay eaoh constitute about 
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two-tenthi. The jTpsnfn sud pefftctlj pa^e rack tnlt (ito. 
1) ainouat scarce); to a tenth. 

' This mode of composition is without doubl worth atteh- 
tlon, tint the Btratlficotion Is still more so ; thus all the ma- 
terials of the mountain are disposed in parallel and Tettieal 
beds, having a direction from E.N.E. io IV.S.W. that Is, 
according t6 that of the crest stretching; through the middle ' 
of the circus. 

The mean thickness of each of these beds,'thils placed ea 
their edges, ma^ vsry from one to sji decimetres [abost 4 to 
^ inches] ; some are foand of not inor^ than a centimetre 
[^ iQch], whilst others attain a titicknejs of seven ve eight 
meties, [about 23 to 36^ feet]. Many saline strata of the 
same sort' bfo often tn contact; tfaey then can only be 
distinguished by tfaeir grain arid the cmitrdst of thefr eolour?. 
- This mder of stratification is variously modiOcd ; Some- 
times the thickness of a bed varies considerably in different 
pkrtaof its course, thus presenting etact parallelism; some- 
limes the planes are shifted in an opponle direction, pro- ' 
dudng various inHexions in ths lines of direction and dip. 
These irregularities do not alter the general nrdeh 

No order has been observed in the intercalation of the beds 
of different kinds. They appear to alternate with etrch 
other, in no settled manner. All that may be said is, that ' 
tlie clay is most abundant on the northern side, and that Its ' 
op^Msiteslde contains scarcely any thing but muriate of soda. 
The gypsum beds are not mixed with the rock salt ; they 
occur interposed, between the last clay beds on the north 
side. 

Some of the steepest slopes of the mountain are cnt by 
fissures, so wide that they may be entered to the depth of 
seme metres. In these rugged places saline concretions are 
found, rometimes tubercular, at others in mamillated plates ; 
they produce a fine effect from the coqtrasl their brilliant 
white colour presents to the tints of the coloured bases over 
which they are scattered. 

The perfectly pure and transparent rock salt beds are 
almost all anited on the E.S.E. side of the moantaiti .; they 
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there fSrm two appendices of little elevation, which are only 
remarkable because they constitute what iS properly termed 
the salt mines of Cardona, and are the seat of the works 
carried nti by the Spanish government. ■ 

These works are the more important as they reqnire but 
little expense. We shall present an idea of them in a few 
*ord9. 

The workings are carried on in open day, by horizontal 
Cuttings in the lihape of Eteps. Every step is one metre [^aboat 
Sft. 3in.] high, with a similar width. Their length is gr^at 
enoo^ to allow of ten miners working in the same line," 
Eight cuttings of this kind are formed one above the other. 
The rock ^alt is Brst blasted by gonpowder, and afterwards 
finished with the pick axe. The moderately sized parts only 
are carried away, and afe ground in a neighbouring house.' 
The salt, after having been washi^d, is, without any other 
preparation, sent to the government magazine. It is stated 
that salt to the value nearly of one million of francs is' 
annually sold. 'Withont entering into more details, with 
regard to the advantages derived from the wo^ings df rock' 
«alt, we shall again take up the description of the mountain. 
It has as yet been considered as insulated : it must now be 
considered with regard to its relations with the secondary 
Mcks that surround it. 

■ The stratification of IheSe rocks is not less eSsy to observe, 
less evident, and by contrast less remarkable than that of 
tfa« salt mountain. All parts of the secondary strata rise 
towards the centre of the inclosure, that Is, those on the' 
north nnder an angle of near 50°, and those on the east and 
sonth under an angle from 20° lo'30°; so that supposing' 
them to be prolonged, they would cover the vertical edges 
.of the saline and gypsum beds. 

It U necessary to walk along the foot of the escarpments' 
in the circus, in order to observe the immediate superpo:;!-' 
tion. The base of the salt mountain is seen in numerous 
situation^ to dip and disappear under the strata of the 
Kcondary formation; the heaps of debris of thesa same 
strata elsewhere shew that they have fallen and crumbled in 
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coiueqaeDce of the inccesstTe deitrnctioB of their orlfinal 
poInU of support. The superpoBition !■ fhe leis equiTocal, 
u whenever it may be verified, the itnta of the two rocks 
ire seen tending to cut each other at angles more «r leu 
approaching a light angle. 

The composition of tbe tecondar^ rocks presents • 
contrast equally striking. Tbe following ma; be distin. 
gulsbed ; 

1. Micaceous sandstones <^8 grejr coloar, composed in a 
great measure of large fragments of quartz aiid granitic slatj 
rocks; they ere very hard, and well cemented, 

3. Red finegrained micaceous sandstpne, possessing a very 
compact texture. 

3. Red, green, aiid grey argillaceoos schist, commonlf 
covered with small scales of grey or white mica, placed ia 
the direction of the laminc. 

4. Hardened schistose clays, sometimes altogether soft ; 
they are greyish or greenish white, or even reddish brown, 

5. Compact limestone, of a scaly fractare, of a dark gre; 
coloor, sometimes a little greenish; it is oftea mixed with 
portions of green schist. Bud suddenly with some particles oif 
micBi It has no bituroitions odour ; M. Cordler was unable 
to distfover any traces of marine bodies in it, not only in the 
environs of Cardona, but also in tbe other plac^ in Cata* 
Ionia where it occurs, It is nevertheless pnAable that it 
contains them, though they are extremely rare. 

6. Argillaceous limestone, of a grey or greenbh colour, 
often abounding in bunches of mica, without bitamiuoos 
smell, shelley, and affording but rarely ver; slight remains 
of carbonised vegetables. . 

These different rocks alternate indilferently with each 
other, but in such a manner that the sandstones predominate 
in the inferior part of the system, and the limestone in 
the upper. 

Thus, as has been said, these rocks not only constitute 
the environs of Cardona, but also a great part of tbe surface 
of CaUlooia> Tbey occvr every where, with tl^ sNne cba*. 
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/actert, bmt;aff;et variable dips, and oppetite diKctionsj 
thete dipsmr^l; gxfxed 30* or 40'; the most highly ia- 
clioed, that H. Cardier observed, are s«ea at Snria, a village 
•Hnated on the left bank of tbn Cardonero, two m^riameterf 
[abont m miles] below Cardona ; the liinegtoDe twds rite at 
70°, towards the N.N.E.-; they possess the peculiarity of 
ceotuoii^ a bed of poor coal, ppe inetre [about 3 ft 3 in ] 
ihick, pa/allel with them. 

from the chara<cters presented hy the system of rocks 
fovering the base of the salt moun^n of Cardona, M. 
vCordier consider^ ft as belongiog to the mogt ancient forma- 
.tion of the secondary rocl^. 

Considering morepver that the strata composing this syi- 
.ten .are net coaCpnnable to tbjDse of the salt mountain, that 
^90 the contrary they cqt each other at nearlj' right ang)es, 
■pT as separate formations, th^ the saperposition is evidepttj 
ipo^conform^le (traasg res live), he concludes that the salt 
and gypsum rocks of Cardona belong not only, to an aQterior, 
Jtqt also to an absolutely distinct formation, and that it 
. ODght to be regarded as one of the iptcrmedi^te (traqsition) 
-«sries. 

In order to strengthen this important conclusion, A|. 
Cordier quotes the results of the observations he made in 
.1804 and 1800, on the positionof the gypsum racks of Mont 
Cenis and the Little St. Bernard ; results tending to prove 
;that these rocks, sometimes composed of common gyprom, 
-eometimes of anhydrous, at others epigone, or mixed with 
'Jtitratc.of soda, form true beds, oft^ very thick, whii;h are 
incontestably subordinate to the transition series, which 
•forms a la^e portion of that part of the High Alps.* . 
; fif.Cordierafterwardstreat^of theiroperceptibledeorease 
of the salt mountain of Cardona ; he examines the confirmed 

__ ** Inxubwquent paper by M. firochaat de Villiers; will be.fouod a 
, detailed account of the gypium in the Alps, from which (here are very 
■troDg reaaaiu for luppouDg-that many, if not all of tLem. belong to thp 
wliferou*, or new ted laQdatooe aeries, and are therefore aeciHidBrji, 
;|bough ibcBullior does not consider tlicm to be of Uiat epoch. (Trfnf,]^ 
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';pre5itdicea of tha coiintr; on the anbjeCt. Be Mthnotn^ 
"from tome esperimenis, that the rain water ttoWtbg down 
the sides of the mountain, ought rarely to acqoire a saltoen 
greater than 4*. ■ He finds that the specific gniTttj (J th« 
lock aah of Cnt'dona, in cnhic and clear pieces, determinfei] 
with the essential oil of turpentine, is^.1957 (thatofdii- 
:tiITed water being 10). Laatlr, supposing that there «n- 
anall; falls at Cardona, eight dccimetrei of rain^ and ad^ 
mitthig that each decimetre acquires a saltness of 4°, he 
determines, by 'a simple calculation, dtat the eight centi- 
metres onght annually to carry away from the upper parts 
•f the saline mass a thickness of IS Diillimetres, SS hnn^ 
'dredths of roct salt ; whence it follows that the monntain 
only diminishes 153 centimetres C tenths (5 feet, inched 
J lines English) in a ceiitnry. M. Cordibr only offers thh 
KS a fair sketch, from which it tnay easily be nnd^rstood why 
ihe decrease of the mountain of Cardona has always appeared 
wi perceptible. 

We shall finish with the following summary of the prin- 
cipal geological results of M. Cordier'a memoir. 

1. The saline and gypsum rocks of Cardona occur in Ver- 
^cat beds. 

9, This system is covered by the most ancient secondary 
leds, whose superposition is Don-conformable (trftn^rts- 
ii»e.) 

■ 3. From the nature of this superposition, the gypsum 
vad salt beds are, without doubt, of an era, not only an- 
terior to, but altogether distinct from, that of the seccHidarf 
beds. 

4. Pure and occasionally Mliferons gypsnm occurs in the 
High Alps, and incontestably forms part of the transition 
series.* 



• TTie Mliferous gypsum of Bex, so long considered u a decided ei- 
ample of the occurrence ofsuoh roekn in the tramition leriea, bu ,beeb 
■hevn by Profeifor Backlftnd to belong; to the taliferoua. or Bew nd 
■andilone rormalion; it would be much more ia BC(»rdance with whit 
jteknon oT the general geo|(^tc«l poaition ofj'ock salt, to consider that 



^niized by Google 



Rock Salt at Cardona^ in Spmn, 61 

5. These salifeTos* gypanm rocks poMess marked ftuslo- 
giei with the system ot CardoDB. 

6. From tbe preceding data, this system ought itself t» 
be considered as forming part of the transition series. 

7. Heoce it follows, in the last place, that another fonna* 
tion of roc|L salt and gjpsnm, must be admitted in geological 
nrrangemen ts.* 

4]f thernountiiiiiof CardOTia bb canBtitatiiig part of the wliferon*, w new 
red Bkodstoae fbrniBtioD, wbich gurrounds it. It i) pouible that the ver- 
tical poaition of tbs talt beik may be bocaaioned by tofoecoDtoriiafi m 
that foriDBtian,' as the betU on either (ids rise towardi the ridge of the 
i&ouataiD. The only fact against thii hypolhesia ia the Bon-canfbnnabla 
poaitiDD of the ult bedi and new red Bandatone at those places in the 
valley where they may be obserred in contacL (Trans.) 

* An account of the ult minea (t Cardona has been given by Dr. 
IVaill, in the 3d Volume of the Geological Transactioos, p. iM W 412, 
(IVans.) 
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Ohiervations on the formations of Ancient* 
Gypsum occurring in the Alps, particularly 
on those considered as primitive ; preceded by' 
new facts rdative to the tran$ition rocks of that: 
chain. By M. Brochant ds Villiers, 
Engineer in Chief of the Royal Mining Corps, 

(AnmleB de> Minm for 18IT}. 
Read at the RoykI Academy of Sciencei,Mirch 11,1816. 



[THE author commences this memoir by obnrving, that 
geologjr had made rapid adraoces since Werner had first 
called the attention of geologiita to the different rock forma- 
tioni ; that nevertheless the formstions originally traced by 
Werner, had been subsequently modified by himself, his 
pupils, and others ; that the study of shells, and of fossil 
organized bodies in general, had tended greatly to advance 
our knowledge of secondary rocks ; that less attention had 
of late been piud to the primitiTe rocks ; but that the tran- 
■ition series had been the object of namerous researches. 
He mentions Messrs, Von Bach, Haussman, Brongoiart, 
Omalius, Ranmer, and Bonnard, as the principal naturalists 
who hare thrown light on this class. 

M. Brochant de Villiers states at the same time, that be- 
fore their obserrations were known, he had also applied 
himself to this branch of enquiry, and that in a memoir 

* The author appean to lue the words " Ancient gypium," in con- 
tradistinction to the Tertiary gypsum, (Trans)- 
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remd before the Institute in 1807, * lie had, shevn thmt 
many transititm rocks existed in the Alps, and ' more par- 
ticatarlj in that part of'SaToy knoVn by the name of Tareu- 
taise, affording characters different from those that had 'at 
that time been observed in Germany, ,and containing rock* 
that had nntil then been arranged exclnsirely is the prinii< 
tite series. 

He obseiTCS that every sntmeqnent examination had con- 
firmed hioi in his first ideas, which had also been approved 
of by Messrs. Von Buch and Omalius d'Halloy, who had 
visited the conntry. 

Notwithstanding his conclusions had been adopted by 
many celebrated geologists, there were others who stiU 
donbted them, in conseqnence of the total absence of or- 
ganized remains in the crystalline limestones, which form 
a considerable portion of these transition rocks. 
' The author then states that all the rocks of the Tarentaise 
were subordinate to two divisions, the limestone formation^ 
and the puddingstone containing anthracite, or anthracile 
fonnxtion ; in the latter, vegetable impressions were fonnd, 
bat no organised remains had been discove'Ted in the for- 
mer ; his principal proof of its belonging to the transition 
series, was its alternation with the anthracite formalioD.f 
He was most anxious to obtain the last decisive proof (the 
occurrence of oi^anized bodies) of its belonging to that class ; 
this however he sought for in vain for a considerable time, 
when most unexpectedly, he discovered at Paris, with the 
assistance of M. Leman, a large shell of the nautilite or 
ammraite kind (plated, fig. 1) in a table of the Breche 
Tarenlaise marble, a rock found in the midst of the district^ 
containing his transition rocks. 

He then proceeds to describe the gypsum occurring in the 
Alp.]. 

* This memoir is inserted in the Journal dcg Mines, vol. 23, p. SSI. 

f Aa tbe liu, Blpine limeatone, and new r«d sindBlone formation!, an 
«o much altered in the Alps, may this anlbracite formation be tbe repre- 
■entstive of the coal measure! F an atleiitive examination of the v^table 
impreaiioiis would probably decide this question. (Trans.) ■ ' 



^niized by Google 



M M. BROcuAtTT Mt (Ae 

' Oh the ancient Gyptum of the Alpt. 

. The same part of the Alp> iu which I have obieraed 
these traosition rocks, alto contains gypuun, often in very 
Urge, masjes. I have in th« description of those ro«ki, 
takep car« to mention tliem ; but h&«ing at th^t time, not^ 
-withstanding many years of obsenation, some donbts on tha 
tnie position of these gypsums, and on their relation to the 
transition roclts, I abstained from pronouncing an opinion 
vn them, reserving the clearing up of their geological cha- 
racters for another memoir, when I should have been able 
to make some important verifications. 

The fbllowiog are (he principal points on which my . 
donbts were founded. The gypsum rocks are generally ex- 
tremely crumbled, the natural consequence of the great fa- 
cility with which this substance decompoges ; there neces- 
tarily results a great difficulty in observing their position re- 
latively to the other surrounding rocks. 
. Their situation iu the Tarentaise, on the sides of moun- 
tains, or on their first escarpments, often even at (he bot- 
tom of high valleys, generally in masaes of littla extent, 
and always saperficial, inclined me to presume (hat tb« 
gypsum was a formation pos(erior to all the rocks of the 
Tarentaise, that is, even to the transition series. 

This conjecture, moreover, appeared to me to agree with 
t^e ideas, without doubt rather vague, that a number of 
philosophers had entertained on gypsum in general, accord' 
ing to which it would always be deposited ip basins. 

I nevertheless abstained from decidedly adopting this con^ 
cldsion; besides its not appearing to me sufficiently proved, 
I had good reasons for remaining, in doubt. In the first 
place, gypsum had been met with in subterranean works of 
the mine of Pesej ; I presumed that it was covered bj the 
mctallirerous roik of a later formation, but of this I was 
not completely assured. Many persons held a contrary 
opinion. 

Gypsum also existed In many other places in the Alps ; 
mineralogists mentioned many as belonging to the traasitioo 
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aeries ; and they all agreed in adailtdD|f the gypsmn of St. 
Gothard to be primidfe ; celebrated geolagista had vliited it^ 
and had considered it as ntch. M. Daubnissoo had obserrcd 
the gypsum of the Talley of Aosta, vhich he ousldercd 
also as primitiTe ; sb tliat in all miaeralogical and geolo- 
gical works, a gypsum fonnatlOD was seen placed la the 
class of primitiTe roclu. 

It was not altogether absurd to admit among the g^am 
of the Alps, primitive and transition gypsam, and at the 
same time another gypsum, very ancient, but of latbi' for- 
mation ; the two first diTiaions have indeed been generally 
admitted. But I had seen specimens of all these gypsams, 
and, on comparing them together, I found bo mnch resem- 
blance, BO many relations, and, if I may so eipress myself, 
inch a striking family air, that I could not determine to 
allow them different origins ; on the other hand, it was im- 
possible for me to agree with the idea of primitire forma- 
tion, which was attributed to many of them, from the geolo- 
(pcal characters afforded me by that of Tarentaise. ' I had 
briefly exposed all these doubts in the memoir on tile transi- 
tion series ; I have since further dereloped them in a note 
read before the Societe Philomath ique, which has not been 
printed : I sball now occupy myself with their solntinn. It 
will be seen that my new researches have led me to conjec- 
tbres differing a little from my first, but at the same time I 
conceived myself obliged not to admit the primitive gypsums 
agunst the opinion now adopted by all geologists, even 
those most celebrated. 

r had already, in 1809, vidted the gypsum of the Tidley 
of Cogne, announced as primlUve by M . Danbubson ; I bad 
the advantage of having him as a gmde in this excursion ; 
bnt I was thwarted by die great abundance of sno# that had 
fallen in the preceding winter, the melting of which had 
been much retarded. The gypsum was covered by it, and 
I conld only observe the surrounding rocks. 

In 1813, tiie order I received to conduct the students of 
the mines in a geological tonr in the Alps, appeared a fa- 
vourable opportunity to me ; being entirely master of my 
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route, I directed it principally to many poiDb, where I 
Icnew gypsam existed, and more parlEcnlarly to those that 
had, been noticed as primitive. 

From Moatjers in Savoy, where the practical miaiog 
(chool then was, I passed the central chain of the Alps by 
the Cot de la Seigoe, and the Allee Blanche. I descended 
into the valley of Aosta, from whence I visited that of 
Cogne ; afterwards crossing the mountains which form as it 
were the advanced posts of the Alps on the side of Pied- 
mont, I reached St. Gothard, from whence, repitssing (he 
chain, I followed the Valais to Bex. I observed gypsum 
daring this tour. 

iBt. Id the AlUe Blanche. 

2ndly. In the valley of Cogne; that of M. Danbuisson. 

3rdly. In the Yal Canaria, at the foot of St. Gothard ; 
that of Messrs. Freisleben and Yon Bncb. 

4thly. Near Brigg, Id the Valais. 

5tbly. At St. Leonard, near Sion. 

6thy. At Sarran, near Martigny. 

7thy. Lastly, at Bex. 

It is from comparing the mineralogical and geological 
characters of these gypsums,' and at the same time of those 
that I bad previously observed in Savoy, and of many others 
of which I could collect dencriptiiuis, that I believe myself 
able to establish that all belong to one period of formation, 
or at least to two epochs of that period, which is tliat of the 
transition series.* 

I shall coniiider more at length those which have been 
regarded as primitive, so as to expose my motives for not 
adhering to that opinion. 

A. General chat acters of the Gj/psumiqf the Aipi. 

The greater part of these gypsums are apparently in in- 
terior texture rather compact than crystalline ; in general, 

* It wiH herFBlter be seen that there ii some reaaon for doubliag (bis 
concluiioD, and believing that their Inie epoch \t ralher that of the ee- 
i-ondary (eriei. ^rant.) 



3.a.l,zedbyGOOg[C 



/i^ji/^A^/^Ar^ JVc/%(?w of the' /^/le^r?/ JT.i'. 




-FrmOd/ig C^a^matidiZ: 



3.n.iiffid by Google 



^niiffid by Google 



^niiffid by Google 



aiaient Gjtpsum of the Alps. 67 

at leut, they only present some brilliant pointsj even with 
a magnifying glass ; but if they are coarsely powdered, the. 
brilliant points are multiplied to the eye, and the powder ob- 
served with a mieroscope shews, even in its smallest parti- 
cles, only crystals of sulphate of lime in rhomboidal tables. 

Besides the small crystah, which appear to form the mass, 
larger crystals of sulphate of lime are seen imbedded in it. 
There are nevertheless some gypsums which appeared to me 
deddedly compact, but their colour was grey ; they are 
however associated with crystalliue gypsum. 

Some varieties are a little laminated, but the greater omn- 
ber do not shew this stmuture in a decided manner. Their 
masses break indifferently in every direction. 

These gypsums are generally of a snow white colour. 
When considerable masses are met with, free from miiture, 
they are advantageously employed in sculpture, as is the 
gypseous alabaster of Tuscaqy. (That of St. Leonid has, it 
is said, been used to make statues for the churches at Fri- 
bourg). I have found the grey Tarieties only in Savoy, in 
the Val d'Arbonne near St. Maurice, and the yellow near 
Brides ; this last colour appears to, be owing to snbseqneat . 
alterations; atl the surrounding gypsnm is white. 

Many different mixtures are seen in it. 

1st. Carbonate of lime, which is compact, sometimes of a' 
dall grey colour, at others and most frequently of a dark 
blackish grey. It exists under the remarkable, form of 
nodules, most commonly angular, and sometimes roonded. 
The gnatest number of mineralogists, who have observed 
these miitures^ have considered them as conglomerates or' 
arenaceous rocks, which gives the nodules an existence an* 
tenor to the paste of gypsum containing them. 

I had myself embraced this opinion, and do not pretend 
to regret it yet; but the workings at ftarran have led me to 
doubt the pre-existence of some of these nodules. Small 
veins of compact limestoneare found in this gypsum quite' 
parallel with the beds, and having all the characters of con- - 
temporaneons origin. I should be led to suspect, especially- 
X 3 
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from Rone characten of posititw, that tli« well recoghiSed 
Bodnlea were of an origin little anterior to tliat«f the gyp. 
Bum. 

These decided calcaremu nodules occur abnndantljr in 
the gTpsnm of Pesey, also in that of Brides in Savoj. Those 
of St. Leonard and Bex afford it alto. Thej are perfectly 
decided in the two fint places. 

2d. Mica or rather talc. It is only found la two of the 
above mentioned positions; at the Val Canaria and Brigg. 
At the Val Canaria, mica is diiseminated in an uniform man- 
ner in the roclc, Mmetimea in little insulated plates of a 
greraish yellow, at others, a little fibrous in small groups. 
Even in the midst of the gypsnm some yellowish muses are 
observable, that hxe principdly composed of mica ; they also 
ctmtmn gypsum, but it is as it were dissolved in the midst 
of the mica, the colour of which it has taken, and to which . 
it serves, it may be said, as a paste. These masses afford 
shining surfaces, when broken, in which the mica is fibrous. 
' I have here used the name mica^ because the gypsum of 
that locality has been generally noticed as micaceous ; but 
I< should observe, that it possesses many of the characters of 
talc, that it is one of those numerous passages, recognised 
between these two substances, which have made their future 
union into one mineral<^ical species probable, passages of 
which the rocks of the Alps have afforded me many ex- 
amples. 

At Brigg, the talc is more decidedly shewn. It is not 
disseminated throughout the mass of gypsnm as at the Val 
Canaria; it forms plates or rather a sort of varnish on- tbe 
surface of the laminte of tiie rock which is a Utile schistose. 

Its colour is a silvery greenish white ; It is slightly fibrous. 
This presence of mica and talc in these two gypsums, joined 
with the identity of colour of the gypsnm itself, is cer- 
tainly not sufficient to assign them the - same geological 
oripn ; nevertheless, it cannot be denied that ttiere exists 
between them a sort of resemblance, which is the more re- 
. niarkable and extraordinary, as the last of these gypsums 
(that of Brigg) is referred to the transition series by many 
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mioeralogists, who regard tlie &nt (that of Val Cauaria) aa 
primitiTe. 

3d. Steatite. This mixture is principally seen in the g^> 
(um of Cogne and in that of Sairan near Martignj. 

In the first, steatite forms smali masses, most fk^quently 
flat, and even small thin plates of a leek greeti colon*, often 
blackish) very translucent at the edges, and aometimes of a 
fibrous texture; these pUtes are disposed paiallel to each 
other, and to the plane of the gypsnm bed, bat they do not 
form contiQuons planes, and do not giTe a laminated tezturv 
to the rock ; the; are too much scattered, and often of rare 



Inthe gypsum ot Sarrau, the steatite Is in smaller plates, 
of notsodarka greeo, bnt duller, and of a texture often 
fibrous, approaching talc Th^ are disposed In the same 
mannerf generally closer together; bnt thereare also large 
portions of gypsum which do not contun any at all. There 
are among these plates some that bear a great reiemblabce 
to the superficial thin plates of talc, ill ddined at the edges, 
mentlone.d -above in the gypsum of Brigg, 

The gypsum of St. Leonard also afibrds some small plates 
analogous to fibrous stentlte, but ill determined. 

Lastly, I obtained a specimen of gypsam found at St. 
Gertais, 'in- Faucigny, near the hot qtriogs, that contains a 
great number of these plates of steatite, which is fibrous, 
and often shining, without however posseBSing the denii- 
metallic lustre of talc. I have not myself obserred this gyp* 
sum in place, but I have many times visited the country, 
and different observations make me regard it as altogether 
analogous io the gypsum of the Tarentalse, which b in the 
neighbourhood. 

I shall here remark the affinity which the- mixture of 
steatite shows between the gypsum of Cogne, one of tliose 
r^arded as primitive, and many others (these of St. Leonud 
and Martigny) conudered as tnuisition, not ODly according 
to my own ideas, bnt according to those of other nuneralo« 
gists who admit the primitive gypsums of the Alps, 
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4tb. Anhydrous Bolpliitte of lime. This sabstance hu 
beeo equally found in many gypsums of the Alps, and in 
gypsums of Grermauy, which belong to Veiy onsient rocks, 
but which are reci^iwd as secondary. It eiisti in the 
Alps in the midit of gypinm masses uid also in the rocks 
near them. Defined crystals and crystalline masses with 
large laminie more particularly occupy the clefts in the 
neighbouring rocks; but iu the midst of the gypsum, the 
snhydrons sulphate of lime more commonty forms bunches, 
and more or less coosldenible masses of a confused laminated 
structure, with a crystalliDe fracture, sometimes In concentric 
layers, of a whitish grey colour approaching violet. 

I h^Te thus observed it at the glacier of Gebmlaz, in the 
gypsum of Pesey, in the Tarentaise, at AUevard, &c. ; I do 
not however pretend to affirm that this substance never 
forms iieds in the gypsnro ; it certauily ^)pears to occur 
thus at Bex. 

I am not as yet acquainted with any description of the 
position of the anhydrous sulphate of lime of Vnlpino. If, 
as I am led to presume, it is analogous, the masses that it 
forms in the gypsum must be very considerable. 

5th. Muriate of Soda and saline springs. The presence 
of muriate of soda is recognised in many of the gyi>sums of 
the Alps, that I have observed. The gypsum contains rock 
salt in the valley of the Arbonne, near St. Mauricein the 
Tarentaise ; this salt is often visible id powder ob the sur- 
face; it also has been attempted, and not without success, 
to obtdn muriate of soda from it by solution. 
' The saline spring of Montiers rises out of limestone, but 
at the foot of a considerable mass of gypsum ; other saline 
springs of the Alps are in the gypsum itself, which often 
contains a little toA. Bait. The gypsum of Be:iL appears to 
be decidedly incloseij in transition rocks ;* but on the other 
hand, many saline springs and deposits of rock salt worked 
in Germany occur in masses of gypsum mixed with clay, or, 
as has with Imtb been said, in masses of gypseous mnriatlfe- 

• It will b« here»rier shewn thil they »re secondiry. (Tru.i.) 
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rom claj | and these latter gypKums are knowu to be gene- 
nlly coDsideied as of decidedly secondary fortnatioii> 

Tbese reMmUaDces are suCTiciently remarkable; I do not 
pretead to conclude from it au identity of geological forma- 
tion between these ancient secondary gypsums of Germany 
and the gypsums of the Alpit, even those in insulated super- 
ficial masses ; but tbey may one day serve to establish re- 
lations between the different terms of the seiies of rocks, 
the formation of which has followed that of the primitive. 
I shall hereafter return to the subject. 

6th. Sulphnr also exists in the gypsum of the Alps ; it 
fbnns nests of rare occurrence, and of small size, in the mass 
of the gypsam. It has been found in that of Bex, at Pcsey, 
nt G6brulaz, &c. : there occurs at Alle*ard a lamellar an- 
hydraoB sulphate of lime, which is penetrated by sulphur, 
giving it a yellowis)i tint. 

I might also notice anthracite, some traces of which are 
fo|ind in the gypsum of Bndes near Moutiers ; but from 
this example a very positive consequence cannot be drawn 
as to the identity of the position of the gypsum and anthra* 
cite, this substance only occurring in very thin small veins, 
between the lamina of the gypsum, in portions near the sur- 
face: which may lead to the presumption fhat.it has been 
afterwards deposited by infiltrations fiom the water of the 
upper rocks, which contains large masses of anthracite. It 
will hereafter be seen that I have obtained more proluble 
data of the existence of the gypsum of the Alps and anthra- 
cite in the same formation. 



B. Geological fosilinns nfthe Gyptumi of Ike Alps. ' 

1. la the Tarentaise (Savoy). 

I have always observed the gypsum of the Turentaise on 
the surface, and as I have already said, in such a slate of 
decomposition that it was impossible to judge, in a rigorous 
of its geological relation to the other rocks. It 
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occurs on the sides of mountaias, or somelimea farms white 
slopes resembling snow, (vallej of St. Bon.)* 

It is a!so seen on the gommits, at least on the ci-est or the 
first escarpments. But what is very remarkable in a country 
where the beds are always highly inclined, it is not seen to 
descend lower, excepting the fallen masses which are evl- 
' dently out of place ; they do not therefore form part of the 
mats of the lork. I aevertheless conceived tbat I- had se- 
veral times discovered beds of gypsom near Montiers, some- 
times in the midst of transition limestone, at others in the 
tnidst of the anthracite formation ; yet notwithstanding my 
researches I have never been able to acquire a positive proof 
of it ; (he rocks which give rise to this coujectare being too 
much fallen over, and too much covered with vegetable 
eartb : I should obw consider. this conjecture more probable 
from the observations made in Piedmont and the Valais, 
during my (our in 1813, of which I shall hereafter give an 
Account. 

These summits,crowned by gypsum, never attain a greater 
elevation than from 2,000 to %400 metres i [about 6583 
. lo 7874 feet]. They are not actually the summits, hut the 
first escarpments of the mountains, serving as a base to the 
high valleys, the region of pastures. In the bottom of these 
high valleys masses of gypsum are also sometimes found, 
but, are always superficial, 1^ and not in sufficient quantity 
to give a complete idea of their formation in basins ; an idea 
tbat I do not pretend to adopt, but which almost inevitably 
presents itself when these gypsums are met with, and are 
seeu occupying the bottoms of i^ncient high valleys. I shall 
have occasion to cite a more striking example. |[ 

The points where gypsum is found in the Tarentatse are 
comprised in the valleys where the anthracite formation 
abounds, often with vegetable impressions ; § I at first paid 

n rejnarked with regard to tha 
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littlft attention to this cirnnmslance, which noir becomfi 
rerj important from th« existence of gypsum on the AII4e 
Blanche, of a deposit of gjpsum in the Vaiais (that of St. 
Leonhard) on an anthracite formation, and of another (that 
of Brigg) in a formation that is analogons to it. 

Lastly, as I have already announced, gypsum is fonnd 
even in the works of the mine of Pesey, and this is the 
place to discuss the true characters of this position, because 
it is very important. 

There is no question here of the small portions of anhy- 
drous sulphate of liine, that are somt>times met with in the 
mass even of the ore or metalliferous rock, and which have 
been collected in cahinets. They are easily admitted tu be 
owing to infitlrations from the upper parts ; I mean to apeak, 
of the considerable masses of gypsnm and anhydrous sulphate 
of lime, the debris of which cover the refuse of the mines 
(haldes). 

These gypsnm masses do not exist in the works carried on 
for the ore, they do not coatain a trace of it ; they are only 
met with in the adit level, and soMy in the prrtion of this 
gallery above the useful works. The gypsum is then evi- 
dently above the mptallifernus rock. This position has been 
fully admitted; but it may equally happen in tno very 
different cases ; either the gypsum there forms a distinct 
bed belonging to the same system as the rock, or else it has 
been deposited upon it at a perhid subsequent to its consoli- 
dation, and constitutes part of a different formation. 

The surface caimot ailbrd any ioformation in this respect, 
being entirely covered by tufFa, pasturage, and wood, the 
gypsum not shewing itself. It is met with oijty at the hamlet 
of Beaupraz, at 1900 metres [3937 ft.] distance, ascending 
the valley ;'it occurs there at the surface, forming an insu- 
lated mass of small extent, at the foot of one of the slopes, 
where it loses itself under the vegetable soil. 

The other characters that I have noticed above the Taren- 
taise gypsum led me already to presume that this gypsum 
covered the rock, that its formation was more modem, and 
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poaaeqaeatlf posterior to the transitioD linestone, alDoe I 
have el««nhere shewn that the metalliferous rock of Pane;', 
which is an argiUo-steaschisI, was of the same formation af 
■11 the limestone of the Tarentatae. 

In order more fuU^ to assure myself of it, I searched th« 
points of the adil level, and the excavatitHis that compiani- 
cate with it, which led from the rock to the gypeum, in order 
to observe their superposition ; hut the wood work and the 
decompositioa of the two rocks prevented me from ohtaining 
faj decisive result. I remained therefore in the same un- 
c«TtatDt7 with regard to my first presumption, which never- 
(beleiB always appeared to me the moat pral)able opinion. 
. Lastly, while following the workings the miners met with 
g3^sun^ and in order to re-discover the metalliferous rock 
they were obliged to abandon the principal gallery and sink 
a shaft. I observed the spot where the metalliferous rock 
was in contact with the gypsum ; the latter was not dis- 
tinctly stratified, and the laminte of the metalliferous rock 
were cut very obliquelf ; so that their mode of association 
was still doubtful. 

To clear this np, I requested M. Schrieber, at that time 
<Urector of the practical school and the mine, to drive a 
tiaQSverse gallery in the metaUiferans rock, precisely at ito 
junction with tjie gypsum. 

This gallery (which, having geolo^cal research for its 
principal object, was named the geologist's gallery), was 
executed, and driTen the distance of twenty metres [about 
05 feet 6 inches] ; it furnished me with an opportunity of 
judging decidedly on the position of the gypsnm with regard 
to the metalliferous rock- 
It was found that the gypsum was only vertically placed 
against the edges of the beds of the ntetatliferoui tock, 
which were cut vertically. One of the sides «f the gallery 
was a perpendicular wall of very even gypsum, the other 
presented the edges of the beds of the rock cut a little 
obliquely to their planes ; it tlien appeared to me evident 
Ibat the gypsum was a later. formation than the met^liferom 
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rock, since it not onlj' covered if,' bat filled if not a cleft 
that traTeraed it, at least a caritj, or hblloiron its ^rfiice. 
fihe annexed p\asit and sections (plate 2, fig. 3, 3, 4, & 5), 
represent In an exact manner the different works noticed, 
«nd the relative position of the beds 6f the metolUferons 
Tock and the gyjiaani.* 

' It vrould have been desirable, in order to complete this 
determination of the position of the gjpsnni, to continue the 
principal gallery in the midst of its mass, in a direction per- 
pmdicalar to the vertical wall noticed above, so as to meet 
iri& the other «de of this cavity ; but the expense might 
liave been "very considerable,' and the poor state of the ore 
did not anthorise it. 

Uniting this last fact with the others before noticed, it Is 
Been that all the characters I have been able to collect upon 
the gjpsnm of the Tarentaise, lead to the eonehuum that it 
is above the traniition rocki, and qf a more modem forma- 
tion, at least in general; for, from the other positions I am 
about to describe, it is not impossible that gypsam ma; be 
discovered even in (he midst of this transition series. 

3. Gspium of the AiUe Umtche. 

It is on the right slope of this valley that the gypsum oc- 
curs ; it there form^ many white pyramidal Inasses, two of 
which are very near the torrent: I saw tltree others at a dis- 
tance scattered on the slope to the height of 1000 metres 
[3281 feet} alioTe the valley, that is to say, an absolute 
height of SOOO to 2400 metres [6582 to 7874 feet], I only 

* fig*. 2 Hods, p)Me8, aTG-tliepluiui^Mction of that pari of the 
lower workings of the mine of Pesey. which ii here noticed; the jiae of 
^marcetion between the gypsum end the echislose metal liferoug rock is 
there traced, b> far st least as it could be detennined by means of the 
drainiiig galleries 1 and 3, the pits 8 uid 4; and othervtilal cut thia line, 
fnd lutly by meansofthe gallery Nv-SiT^ucb.iB that loC-tlwfnlDgMf, 
of which I have spoken. 

Figs. 4 and 6,, are (he plan and section of this gallery, upon a scale 
twenty times larger. They ^ew the vertical position of the gypsum 
with regard to the edges of the bcdi of the sehistote ntetalliieious roclb 
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eumiocd tbe pjiamids qur the ton-ent; the It^ert is fnKv 
fiOO to 600 metres [about lS40.to IB68 feet]] in bi«adth, 
bj about 100 or ISO metres [about 3X8 to 434 feet] in 
helglit. This sbftpe is the more remaikable,aa it rests upoq 
the viget oi beds of a well cfaaracterped anthracite fomw- 
tioD, * Bod as the Bmallest trace of gypsum is not ob8er> 
nble in tlie beds of that rock on either side of each of these 
pyramids, nor tbe slightest derangement that may make an 
Usociation of the two (brmatlmis presumable. 

The gypanm appears here, as in the Tarentaise, in the 
neighbourhood of rocks «oataiaing amthmdte, and to be o( 
a formation posterior to it: It may perliops be conjectured 
that these pyramids are tbe scattered remains of a more 
coBsiderable deposit which might <mce have filled the valley, 

9. Cf^tum of St. Uonard. 

In order to go iwotn Lenok to Sion in tbe Valals, we pass 
at pleasure either the Tillage of St. Leonard, which is ele- 
nted, or by a lower road on the banlu of the Rhone. 
I knew that gypsum was found in this place, and that it was 
met with equally on either raad. 

My expectations were not disappointed; yet I did not 
find a alratificadon so regular as to shew tbe lelatiTe posiflon 
in a decisive manner; but I was stmck with the presence of 
anthracite, and its accompanying black argillaceous gcUaif 
in the vicinity of the gypsum, end at the same time with cal* 
careons rocki possessing that true or apparoot arenaoeoul 
ilracture, m common in the Tarenbdse. 

The irregularity of this association, which might he re> 
ferredto a felling down Of the rocks, did not permit me to 
assign all with certainty to the same formation ; it nevertbe^ 
less afforded a striking resemblance to the gypsum of the 
TnTentaiK and that oS the AJUe Blanche, which exists in 
aadmcite 'valleysy and is close to a limestrae altogether 
^alogous. 

* ^ fbund imone (be faneo niaaws mBny piee«i(if*n(liracUe^ 
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' My li«iijectureS'Tere stredgtheaed by what- 1 had' the day 
before tJbseiVed of the Brigg gypsam, of which I ifaall speak 
pretently, and which presents a similaT porition with Com- 
plete evideDce, and I knew moreorer that many geologist! 
had referred the St. Leonard gypsum to the traosltioii series, 
to that I did not consider it necessary to stop at it. 

- Lastly, what was then bat conjecture, has since becone 
a certainty; M> Lardl, who had observed the gypsam of 
St. Leonard on the heights, having fotrnd it evidently asso* 
dated with tnusidon slate. 



4^ Ggptam of Ber. 

I shall say but one word on this gypsam deposit. In which 
mbterranean Works have long since been carried on in order 
to search for the saline springs It contains, and which has 
already been described by coany mineralo^sts. 

I had virited It in my first trarels in the Alps ; bat I 
Avisited ' it with greater interest in company with M. de 
Charpentier, who at.present directs the woriu. 
' I there as elsewhere fonnd great coiifnsi6ii in the position, 
B confosion that has giren rise to so much discussion as tO' 
the works; what appears to me very probable, and what' 
has since been confirmed by a letter from M^ de Charpentier, 
istiitt the gypsnm tbere forms beds in an orgillaceons lime- 
stone, (wd that the one and the other form part of the tran- 
sition series.*^ 

The argillaceous limestone contains some beds of a schis- 
tose greywBcke,-!' and there is anthracite ib the upper parts. 

* Froieuot Bncklaud h*s shewn (Aniuli of Philoaophjr, new aeries^ 
vol. 1, p. 455, &C.) that the laliierous gypsuio of Bex, is that of Ibenew 
tU or ulileroiu undatone of Engiand, and tberefore secondary; liak 
tots upon it, and it is asBociated witU Alpitie limestona, analogouB to tbe 
Eogliib magneeian liOKstonet tbe obsarations 1 kave myself mad* on 
tke Bpoti load me to tlK same oondunoiii •■ Ptofeiaor Buckland. (Trani- 
lator.) 

t lliese are not true greywacke bed«, but beia belonging to the nev 
red wnditooe fonnatioo. 
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Xm«rthde$t, tntiujf characters • make me prentme that 
tkei4 tr,eiuitioa rocki are a liilie more modern than i/use of 
Oe Taretaeite. 

With regard to the gjrpsam of Sxiraii} near Martign^, I 
could only see. the portion that is worked^ all the eBTiroDS 
being covered by vegetable imI. I know that it is coa- 
ridered as tran^tioa gypsam, but I could not obt^ die 
proof of it i it u very certain that it is not anterior. 



6. Gifftmm of Brigg. 

I now come to the two eiamples in which only I have my- 
•elf seeo the gypsum very eridently associated with other 
rocks. 

At. iP^igg, or rather at about 3000 metres [6£62 feet] 
N.E. from that t^wo, on .the left bank of the Rhtme, a well- 
characterised bed of gypsnm is seen, alnost projecting over 
the bed- of the river. Its direction if the same as the vaUey 
or the Bhaoe, nearly E.N.E. and W.S.W. It dipa at 45* to 
the Sonth) exposing its edge to the valley. 

This g jpsnm is covered by a crystalline whitish grey lime- 
■tone, tchistoae and mixed with mica. On this limestone is 
■e«i uotber much more coloured, then a spotted blackish 
•^ist, that effervesces ; and lastly another schist, that also 
•fferresces, hot of a much darker coloor, containing insulated 
plates of iflica, and altogether resembling the schists that ac-.. 
company the anthracite ; the whole of the thickness of some . 
metres. 

It was then vei7 certain that the gypmm formed the in- 
tegrant part of a formation, and it might already be coujec- 
tored tobe a transition formation, from the nature of the last 
meotioDed rocks ; this presumption moreover became Certain, 
or at least extremely probable by the other character^ of the 
ground in this port of the valley -of the Rhone which belong 
to this formation; thus diis gypsum lias been admitted as 
transition by many mineralogists who have observed it. 
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The position of this gypsaxn, noticed as primkiTe by M. 
DaabnisMD, who dbcorered it in 1807, has been described, 
bj him in » notice inserted in the Journal de« Mines, No. 
128, p. 161. I shail here content myself bj repeating its 
principal oharactera, and adding some original observations. 

Tliis gjpsnm is found on a ridge of rock of about 2,400 
metres [7874 feet] eleTation ; it does not itself form 
tile ridge, which is caicareons, Irat is a iittie Iwlow. The 
beds are nearly horizontal. The gypsnm is worked to the 
depth of about two-thirds of a metre ; but the floor of the. 
bed has not been discovered, being ctmcealed by the de- 
bris of which this slope is, covered ; the loof is a limestone 
that is a tittle crystalline, blneish grey, and very schistose 
from a mixture of talc. This rock has not a thickness up 
to the surface of more than a metre or metre and a half 
[alwnt S feet 3 inches to 5 feet] i it is full of crerices. 

The wor1dDg:s cover a space of from six to seven metres^ 
[abont 10ito23ft.] in length, and as the gypsum is quarried 
solely for the nse of the inhabitants o( the vaUey, it is rarely 
worked. Mounting the ridge of rock, debris are only found, 
and no out-crop of the gypsum, and the principal inhabi- 
tants have assured me that there did not elsewhere exist the 
slightest trace of it throughout the nlley. 

Among the debris coveriog the slope much schistose lime- 
stone is met with, and also numerous fragments of quarts 
slightly micaceoos. Notwithstanding the singularity of this 
position, it would be difficult to refuse admittiag the con- 
temporaneooB origin of the gypsum and limestone; bnt I 
shall remark : 

1. That this schistose limestone bears, from its colour, 
its mixture of talc, and all its odier characters, a great re-- 
lation to that so abundant in the Tarentaise, and also to that, 
covering the gypsum at firigg. 

Those accustomed to the study of rocks know, that there 
exists between the members of the same formation an assem- 
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bUge of cbaracten that the eye often sehes at the first 
coup d'ceil, bat that are extremely difficalt to defiae. 

2- That all these fragments of quartz, often Urge and 
always angular, can only arise from superior rocks, there ii 
every- reason to suppose that the schistose limestone of the 
roof contains quartzose* veins, ai also happens in transition 
liraeslooe. 

S. Lastly, I will call to mind the mine.raloglcal relatioas 
which unite this gypsum to all' the' others t hare described, 
and above alt to that of BHgg, of St. Leonard, and others 
that belong to the transilion series. 

To all these considerations, that already load me to retfar 
this, gypsum to the tame era of formation as those that I 
have noticed, I shall add another ; it Is, that tiie strong 
differences of natnre and stmctnre, which I have obserred' 
in this valley of Co^e, between the rocks of the heights and 
those of the valley, lead me strongly to suspect that the 
lower part is a primitive country crowned towards the sum- 
mits, or at least the lower crests, by transition rocks-; but 
I could not sufficiently assure myself of this foct to venture 
to give it as certun. 



7. Gi/pnim tjf-ihe Vol Canaria. 

This small valley, bat two leagues in length, descends 
nearly from N.E. tffS.W. into the high valley in which the 
Tesino Sows ; its opening, which is very narrow, is at a short 
distance from the village of Airolo, at the foot of St. Go- 
thard. Following the torrent at first, we find ourselves 
between enormons masses, and' as it were between walls of 
the micaceous gypsum I have above described. Its stratifl- 
cation is not very distinct, and varies greatiy. I observed 
be,ds with all kinds of directions and inclinations ; in some 
places they were horiiontal, some were contorted. 
' This first observation struck me, by bringing to my re- 
collection similar irregularities in the gypsum of the Taren- 
taise, and many others. 
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' Lu-ge ftDgnUr blocks of mica slate are seen on the binki 
of the torrent, some mixed with garnets, and others irith 
hornblende. I took the graatest pains in searching for the 
beds of mica slate, which were stated to be associated with 
the g7p$aai, bnt I could not discorer the slightest trace of 
it. The gypsum is there, as in many other places, abso-' 
htely isolated. 

It was nevertheless possible that this association of gyp- 
nim with mica slate occurred towards the top of the slopes, 
and as it wHs announced (Itinfraire dn St. Gotbard, p. 73.^ 
that the gypsum continued on the south towards the Val 
Piom, I preferred ascending the mountain on mr rights 
that is to say, on the left bank of the torrent. I had oI>- 
served this mountain from Airolo ; I had remarked that 
fts rocks were most frequently naked, and that their highly 
inclined beds appeared in their direction to cut those of the 
valley ; I was (hen assured, that In crossing these beds, I 
dioisid meet with gypsum, if it were true that it was Aibor- 
dinate to the mica slate. 

After half an hour of a very steep ascent, always on 
gypsnm, I arrived at a more even surface, only slightly in- 
clined towards the valley ; asceuding the valley, I follow- 
ed for some time this species of plain, and observed on its 
surface a great many of those holes and fnniiels so common 
in the gypsum rocks. * I soon turned and continued to 
ascend the slope, but I almost immediately found that I 
quitted the gypsum ; and when I was a little more elevated 
so as to be able to command the bottom of the valley, I saw 
clearly that the gypsum did not extend very far along its 
bbttom, but that it was no where elevated above the height 
I had quitted ; that it only filled np the bottom of the 
valley, resting on both slopes, and that the small valley, or 
rather inferior ravine, was hollowed out of its mass. I as- 
sured myself the next day that the structure on the other 
side was similar. 

* The like exist in tbe gypium dcpotit of iha Tarentaise, utar the Ukv 
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^ I had olreadjr erei^ reason • to sappoM that the gjpwuD 
-wu of a formation posterior, both to the rocks of the tw« 
udes, and to the opening of the vallej of which it appeared 
ifi fill the bottom. 

- I continued to ascend, and after haring trsTersed the. 
woods, where some projecting rocks shewed me mica slate; 
but nef er gypsum, T arrived at the mcUned high pastures^ 
from whenoe I guned the foot of the u|^er escarpments of 
mica slate. 

The stratification was perfectly regular ; the beds have a 
direction nearly E. and W. and dip at 50 * towards the N. ; 
th^ is towards the commencement of the valley i it ap- 
peared to be the same on the ^posite monntains j of this I 
have since assured myself. 

From the inclination and direction of the beds, it was 
evident, that if the gypsum below vas of the same forma- 
tion as the mica slate, I ought, while crossing all the ed^ 
on the summits, to meet with at least some one of gypsum. 

For this purpose, I began by retrograding to.the anterior 
part of Ihe mountain, towards the leventine valley, and as- 
cending it, traversed for three hours the whole of the crest. 
It was in vain that I searched for gypsam ; there was not 
the slightest trace of it. I once thought I had met with it. 
observing from a distance a bed of tolerably pure white ; 
but on visiting it^ I found it was formed of a decomposed 
dolomite.* 

[ have some reason to suppose that thb bed of white do- 
lomite, wliich is seen from a distance, has been taken for 
gypsnm. The annexed design . (Plate 3), represeuting 
the plan and sections of the valley, the disposition of the 
nuca slate beds, and that of the mass of gypsum, wiU t 
think ahew, in an evident manner, the impossibility of ad- 
inittjng the idenUcal formation of these two rocks. 

I^.is possi^e that some rock may have- been found sub- 
ordinate to the gypsum ; but after consulting all the authors 

* It diBBolvei in heaited nitric add, and leAvea » reaidue of platea of 
hlc. I htve Even detmitinscl by tnekiM ef m ricorou* knalyain, the l&ul 
■btence of^pium. ' 
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tbat liBVA £[H>l(e(i of th» {jpaum, I bve not b«ea attlo tO; 
find any direct or positive obser^tjos. M. I^rdf, an able, 
mineralogist, a notice by wboOt .!> tfrai. ui b pr«c«ditig pvt 
itf these Anoales,* on the gypsnm of the Val Canaria, does 
not mention any foreign bed in it ; he admits, as I have 
above said, thai no lypsuin is met Kith at a certain height ; 
which is the more remarliable as he joins in the received 
opinion of the gypsum twiiig priMitive ; bat he. rest* t|iis 
only on the r«lattons -that he thought he saw bttween th« 
direction and iocltoation of the gypstm beds and those of th» 
mica slate beds, relations which I am br from adtnittiig, oa 
account of the irregularity noticed above in the itratificailon 
ff the gypsuAi. He concludw from these relations that tha 
gypaum there forms a thick bed nnder the mic* slate, 

It is impontble far me to admit this •ptaion j it appean 
to nte on the contrary, evidoot, that if the gypsum ooeur 
pying all the loiver part of (he valley iras included fu the 
nica slate, or vas co?cr«d by it, that it must, from tha 
disposition of the mica slate heds and th«ir escarpments, ha 
found in some part of the heighb) ; and it is from its total 
disappearance, beyond a, certaia lerel, that I found my 
funclusion ^atlhe gypsum is not contempimineona, bat po«t 
terler to the mica slate, and that there it no rvaion for conr 
sidering it primitiver 

It now remains to determiae to what formation it belongs, 
3ut as it is not coveted by any other roefc, it is impossible 
to decide this question in a positin manner : I shall heror 
after throw out a ooojecture that appears to me very pro- 
bable. 

, I slnU here only add that the formation of the gyptuni 
f^^tenrs t« b« later evan than the hoUowiog out of the Vai 
Canaria. 'llie contraction of that valley at its noudi, aaj 
the form of the gypsum mass, which affords a tolerably ere« 
surface, present tnore than in odier places the idea of a 
deposit- in a basin, or aa has been Bud in a lake ; no idea 

* I have Dot IruialUed tbis 'paper, M. BrocluiDt'i description icndFiv 
ing it unneceMary. (Trane.) 
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Hut I do not pretend to generalise, but vhlch thdiitd not 
apparently be entirely rejected, at leut with regard toa 
part of the gypsnini of the Alpi. 



8. OtherioctUUiet ofGyptant. 

-I kate cobfined myself to describing the gypanma tbtft 
have fallen under my own obserrafion. Having been oi;ca- 
pied so many years with this kind of rock, it may Ite im- 
- agined that I have consnlted leTOral works conlun log de- 
tails on its mode of occorrence. I might therefore multiply 
qnot^ooB, bring forward nnmerons facts, and, by discossing 
then), add new proofs in support of the opinions I have 
already expressed in the examination of each locality ob- 
served ; bat 1 do not wish to extend the linits of this memoir. 

I shall content mynelf by obserring that all the other facts 
that I have been able to collect with regard to the gypsums 
of the Alps, (at least betwem the MontCenis andSt. Go* 
thard) may be arranged nnder three heads j 

1. Those that are at the snrfac^ and which do not appear 
4o contain any bed of a foreign substance. The greatest 
number are of this kind; from this circumstance has often 
arisen the idea that these gypsums were the remains of en' 
dent deposits in narrow basins. 

8. Those which alternate with well characterised transT^ - 
tlon rocks, principsJly with argillaceous slates, 

3. Lastly, those that are considered as primitife. I hare 
seen but one example of it quoted (besides those of Cogne 
and St. Gothard, which I have described above} ; it is in 
the Haul Valais, near Lacha. I hare not been able to ob^ 
serve it, having had no knowledge of it before my hst 
tonr. 

' From what I know relatively to this Isst, it does not ti^ 
pear that it is> from a decided alternation with primitive 
rocks that it has been referred to that formation, but solely 
because it contains mica in tolerable quantity, and in suffi- 
ciently continuous veins ; a character altogether insufficient^ 
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U I bave shewn, since mica exists also to the same n 

in admitted transition (;yp|ums, and as this substance occurs 

ia manj other transidoa rocks. 

Its primitire origin is then an; thing hot proved. I may 
even go farther, for I strongly suspect that this gypsum is »f 
the same epoch, and occurs in the same manner as the other 
gypsums of the Valais that I have before described; it 
would indeed be very extraordinary, that the Valais, con- 
tidaing at least three portions of well recognised transitioa 
gypsum, should also present a ptimittTe one, which is 
in other respects analogous to the former : and if such were 
the fact, ve should have reason to be astonished at meeting 
but -nith this single example in the Alps, when nature 
exhibits herself so much in the great scale in that chain, and 
the same rocks are distrihnted over such a vast extent of 
fountry. I shall moreover add, that the Alps are the only 
chain in which primitive gypsum has been supposed to be 
recognized ; it will then be the only primitive rock of which 
an analogous one has not been found in some other chains. 

It remains for me to sum up the couclusionj to which the 
facts I have produced have led me, 

Summaiy.- 

1. It does not yet appear proved that there are in (he Alps 
onelsewhece, beds or masses of gypsum distinctly cont^ned 
in. primitive rocks, and possessing characters ofcobteinpo- 
raaeous origin with them, (I have demonstrated above that 
the gypsum quoted as primitive in the valley of Canada, and 
in .that of Cogue,' is of later origin.) 

2. Many gypsums of the A^s form beds in a decided 
transition series. 

The beds with which this gypsum is associated are'lime^ 
stone and argillaceous schist, whicbhei« represent the grfiy- 
wacke or anthracite formation. (The gypsum of Cogue, of 
3rigg, and of Bex, belongs to this class;*) 

1 Of these examples Ihat^of Bex, BtleM(,i>«ecoiidu-y. (Trana.]): , 
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3, There also exist in the Alps rmaj deposits entireff 
nperfidal, moit frequently In isolated masses of little ex- 
tent ; these gypsnma most frequently rest on a formation of 
ttUHilioD argilleceoM slate or anthracite (as la the Taren- 
itaiM or All^e blanche) ; sometimes on transition limestone 
(as at Pesey and elsewhere in the Tarentaise ; lastly, even 
on priroitlre tocIcb (as at the Val Canarla ) ; many have an 
atialogoas appeatance to a deposit in basins. 

I am fblly sensible, that it will be necessary to determine 
In a more precise manner the geological nIatioDs of those 
last gypsums that are met wtth on the Snrface. 

Snt I confess that I am not In possession of snfBcient 
data to resolve this qnestion completely. 

In the first place, these gypsnms do not contain any fo' 
reign rock ; at least I do not know of any ; and they are not 
covered by others. They bear many mlneraloglcal resem- 
blanees to the transition gypsnms; they often rest on transi- 
tion rocks ; I am acqnainted with a locality (near Bex, in 
the direction of the monntaios on the H.E.) where they 
Almost form a continuation of the decided transition gyp- 
snm, and for an extent of many leagues, except with some 
intermptions. 

' One wonld be led toimagina that these soperficial gyp- 
snms were posterior to the former, bnt that they equally 
Monged to the transition series ; that gypsutn was deposited 
tt different times during this period of fontiation, so that 
iha first deposit was in the heart of the series, and the latter 
on its surface) without howeter shewing itself associated 
with rocks of later fomation. Bnt on the other hand, thestf 
same superficial gypsums of the Alps, bear many retem> 
hlanceS to Hfe ancient secondary gypsnms obserred in Bata- 
ria, Salzbourg, Thuringia, and elsewhere. . Tha latter are 
also for the nWat part aqoally white ; they contain like the 
former, anhydrous sulphate of lime, rock salt, and nlino 
' ipriflga ; they are frequently. close to fetid limestone, which 
is not rare in the troMition rocks of tho Alps ; in a word, 
there is but one difference between them, hot that is in 
truth ItnportaDt ; It Is, that they rest on secondary rock's. 
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and form part of a series essentially posterior to the transi- 
tion class. * 

* Ab fhe g]rptiimorBex}iulMenthewDta be leeondaiy, and to fbru 
part oftbe salifemua or new red aandttoM terie*, and ai M. Broehant da 
Villien mention* a loeality near Bex, wbete the iaperficiBl gypiuni and 
Ihmt of tbe tatter place are uen to be abnoet continuova, there u xny 
good reaion for aupponng that all the superficial gyptunis of the Alp* 
Biay be Aftrredto tb^iame ahui, a^dit ia'panibhthat nanyof Itaf 
othen also may lielong to the same epbcbi particnlacly when it ia recn^ 
leeled horn lauch oiafiufoD haa exiKed rdativ^y to the trttniitioD rocke 
of thbcfaunt of this we have a Hrikiog jaatance in the rocks near Bex. 
Tlie ilifferenoe between thew gjpsome and thoee of Germany con< 
- sidered ae important, viz. one clue resting on primitive and tranntiim, 
and t1» other, on lecvndaiy nidu, can beof»e 43t>uec^acf^ uy^iipo. 
risr rock may ipit apon an inferior one, the iatermedifle roelu being 
wanting : thus for initance, the oolite fonnaiiDn of tbe Jura rena oa 
. gneiiia on the Rhine, at Laal^burg, and lias on granite between 
Ranvray aad Hu«on Neuve (deputlnent of tlie G6(e d'Or, in Francet) 
fTwus.) 
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Geological Sketch of the Thuringerwald. By 
M. de HoFf, Counsellor of Legation at 
Gotha. 



(Eundad &oni M. LeoDhatd'i Annnaire Hinerak^que, by M. d* - 
BoniuTd, Engiaeer in Chief of the HJuei.) 



(Annales dei Min«i for 181T.) 



M. de Hop* hu published a description, in two volames, 
of the Thuringenrald, a small chain of mountaips, haviag a 
direction from N.W. to S.E. and separating Franconia from 
the Dachies of Saxon}', the whole of vhicli is also known 
. under the ancient name of Tbnringia. The geological part 
of this work has been extracted in M. Leonhard's Apnnaire 
Miniralogique for 1815 ; of that extract we are about to 
give the substance. We shall also extract some notices: 
1st, of a memoir hy the same author on the secondary lime- 
stone of the northern side of the Thuringerwald, inserted in 
the Annuaire Mineralogiqne of 1810; 3dly, of a letter fram 
M. de Hoff to M. Leonhard, inserted Id the same work for 
1811, page 379, &c. 

The most elerated parts of the Thuringerwald are formed 
of granite, porphyry, and slate; the granite principaDy forms 
the western extremity and all the southern slope from the 
crest. It sometimes rises as lugh as (he summit, and appears 
here and there on the northera slope, or on the Thuringian 
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Bide ; but is most frequentlj covered by porphyi; and ether 
rocki. This granite, very nnifonn io the nature of its eoa* 
ttitnent parte, varies greatly in their proportion and sizei 
The. qnartx in it often forms veins or geodes, sometimes 
farmginous,' which have ^venrise to different mining works, 
or rather researches.- It also forms large masses that ars ' 
worked, when pnre, for theporcelain mannfactories. A 
vein is worked in this granita at Heisenberg, near Rohla, 
formed of quartz, floor spar, snlphate of barytes, and horn- 
stone, contuning oxide and carbonate of copper, with copper 
pyrites. A part of this vein entirely cooaists of honutone, 
coBt^ing abnndant fragments of granite.* 

The granite, properly so called, is snnonnded by thick 
beds of rocks, presentiog passages from granite into gneiss^ 
or porphyry, sometimes by true gneiss and primitive trap 
(amplubolltes}. The mountain of Trshberg, between 
Weissenberg and Winterstein, is entirely formed of a rock 
composed (tf felspar and hornblende. All these formations 
|tre covered by mica slate. 

. The gnebs and mica slates contain conuderable heds of 
greenstone (diabase), and of porph jry of a compact fdspathic 
base,' passing, the author says, into hornstone, very different 
from the porphyiy in large masses, of which we shall pre- 
sently sp^k-f 

■ All these rocks are traversed by numerons veins of quartz 
and -heavy spar, which were formerly worked, bat are now 
abandoned. Mica slate is not found to the east of Kleinsch^ 
malkalde ; lint rocks of hornblende, felspar, and quartz, 
occur in every variety of mixture and grain, and constitute 
whole branchesof mountains; A little beyond, the granite 
disqipears 'under red smidstone (alter konglomerat) ; farther 

* nil bet ia analogoui to that of the honutone vein of Cultbail, 
(Journal d« Mines, vol. 38, 341). 

i- An esample ia here eeen of the most ancient porphyry fbnnatioa 
•dmitted by Werner. It is to be observed thai Uie porphyry occnra hero 
equally in gneisa and mica slate, whilst in the Engebirge it has not been 
found in the Utter rock. (Journal des Mines, vol. 38, p. 4W.) 
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•ffll, it h corend b^ porpliyiy; it ia agidn found onljr neaf 
Zella and Shnl, remarkable far its dngolar itractitre, for thb 
lai^e crfitals of Mapar it contaliH, and Cor Its pamgcl Into 
different rocks.* It ii accompanied b;^ primitive green- 
. itone, and covered by argfUaceons scUsts and clay riate^ 
wMdi occapj the place of mica slate In the eastern haK tt 
tiie Tbnringerwald. The sckists are of abUcUahorraddish 
ash grey, contain an abundance of quartzose portions, eil^er 
is grainB, veins, or beds, and very mnch approach the natnre 
of mica slates. Some p«neti4t«d by qoartioie paiticloa, aW 
trortied aa Whetstone slate. 

Porphyry is, of all the primitive necks, that most abnsd' 
ant in the Tlinringerwald, and forma tite meet condderable 
branches of two-thirds of the length of the cluin. Bogin- 
iilng with the west, that of the principal, or second formation} 
whtcb we are at present considering, lias generally an aig&* 
hceons base [base d' argilcdite), either red, grc^h red, or 
{reari grey, sod contains very Tariably sieed crystds »t fel- 
spar and quartz. Tbe paste ia sometlnea ol a greeti cohmr^ 
and ttie rock becomes apparently a homstone porphyry, or 
passes into a porphyry with a greenstone or trap base, 
nese porphyries constitute an assemblage of ^teep roeki, o( 
frequently many hundred feet eleratioD ; and afford pic 
tnresqne points of view in almost all the Talieys. The Wtnn- 
tain of Rnpberg is remarkable, fiwn tbe prismatic receases 
Ae porphyry presents, as Ins been observed by A)]achDea.+ 
Very beautiful green porphyries occur remHTthe Schneeki^, 
and in the eovirans of Schwarzwvid, Obeihof, &C. PoreOI 
porphyries, whose cavities are often lined with small qoarli 
cryctale, ars worked as exceHent milistones. Their paste 
tnoreover cantons mnch quart? and felspsr. A toleotbty 

•' * M.Tod'IUHSier regard* tiM) granite in the envJMm of Sah1,y Well 
u the porphyry that actompBiiies it, Hi.beloDgJBg t« the Siewn foiwi 
lion, and a> reating on tbe glalea ; he supporls thi< opinion by hia owq 
vb^arvitioDB, and tbow mentioned in the work of M. Heigi, on the Thurin- 
.senTBld. (GeognaatHcha Fiagmente, p.3T, &c.) 

t Uber^die. Geiafg/t iind JSIeiitff Ifio del KurfurtlluiUeD SivcluiMiwf 
Henncbergs, p. 1 14. 
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isleiided commerce arises from these worka, the prodnctf 
bt wblchare koowb amlef the nime of KrahwiDkel mllU 
■tones. 

Advancing towards the east, a. change takes place In the 
natare of the porphyries, and they become generally of » 
irappean base. Yet further east, bejond a liae drawn neat^ 
I; from Gehren to Elsfeld, the porphyries entirely cease^ 
and giTe place to slates. 

The upper beds of the porphyrHic rocks, those which ard 
Contiguous to the amygdaloid (variolite) and red sandstones 
that cover tlicm, contain, In an argillaceous massof a reddish 
grey t:olour, besides the ordinary crystals of felspar and 
quart;, cavities from the size of a pea to that of half a foot 
in diameter, but which are generally of the same dimensions 
In the same district ; the interior of them is either filled with 
Chalcedony or homstone, or furnished with a layer of that 
substance, lined inside by crystallized quartz, clear, or of a 
violet or reddish white colour. There are also sometimes 
Crystals of carbonate of lime ; sometimes the cavity is filled 
with powdery oside of iroD, The porphyry surronndlng 
these nodules, is penetrated fay sites, whicli gives It greater 
hardness than the rest of the mass ; so that it longer resists 
decompositian, and nnmerons balls of It are found in the 
neighboaring rivnlets. This rock is named ball porphyryj 
(porpbyre i bonles). 

Amygdaloid almost always accompanies the porphyry, and 
especially the ball porphyry (porphyre i boules) ; its base 
Is of trap or wacke. The nodules are eithar in the form of 
almonds, and filled with carbonate of lime or diatcedpny, or 
rounded cavities, void or Hned with green earth, (chloritf 
baldogee), calcareous spar,' or crystallized quarts. 

Transition limest«ne is entirely wanting in the western 
part of the Thuringerwald. It appears on the contrary on 
the east under the g rey wacke ^d schbts that accompany it; 
it IS quarried In the valley of Sorfaiz, near Tmschnitz, and 
known by the name of Schwarzburg marble. It is generallj 
jof a dark colour, often altogether black, with red and brown 
spots, and nnmerooB veins of qbite calcareous ipar. A 
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contains trochites, tpini anhalves (terebrae), and a few nn- 
determined bivalves;' but there tuf no traces of corals ob- 
■errable iu it. 

. Argillaceons transitiffo slate forms a considerable mass of 
jock in the eastern part of the Tharing^rwald, from Stein* 
beido to I^hesten, where it constitutes the whole of the 
northern, and a great part of the southern Mde ; it is in ge- 
neral black or grey, easil j divides into thin and eren plates, 
and is worked as roofing slate in numerous places, near 
Soonenberg, Lehesten, &c. It contains beds of drawing 
flate, whetstone slate, and flinty slate. Nodnles of pyrites 
and quartz are also found in it. A singular variety of slate 
pccurs at Feldberg, near Sounenberg; it divides into Teiy 
slender separate pieces^ possessing a certun degree of tena- 
cious softness, which renders them fit to he employed as 
stjles, or pencils for writing on slate. It b pretended that 
this variety is not found elsewhere. 

' Greywacke occurs solely on the east of the Tburiogerwald, 
where it occasionally appears to alternate with slate. 
H. Heim regards it as situated beneath it. With few ex- 
ceptions it occurs only on the sohtb. or Pranconiaq side, and 
especially in the valleys running towards the Kronach j its 
beds are sometimes as mach as twelve feet thick ; but they 
became thinner as they approach the slate, and then form 
gteywackc slate. The greywacke is most frequently grey, 
sometimes whitish, blackish, feddish, yellow, or greenish. 
Its paste is the same as th^t of the argillaceous slates : it 
contains felspar,' quartz, silvery mica, and a reddish rock 
analogoos to porptiyry ; the whole in rounded grains, that 
are rarely of the size of a nut. Rocks are observable near 
Oberhasloch, in ifhich the greywacke resembles a cout 
glomerate. 

These coaglomerafes, and micaceous or quartzose red sand- 
stones (koDglomerat rothes und graves Uegcnde), which 
together compose the formation named red sandstone, con- 
sidered the most ancient of the secondary formations, are 
the mqst extensively spread of all the rockS in the Thurbj 
geiwald. It is this rock that forms the commencement' af 
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the ctmin on the vest, rising rapidly from beneath the neiref 
secondary fonnations; it soon forms entire branches of 
mOnntainB in the eilrlrons of Eisenach. It stretchee along 
the chun, on the Thnringian side, for a considerable dls< 
tance. It also occurs in many situations on the Franconian 
side] it especially fiib the valleys descending from the 
priniitiTe chain, and, in two placesj even.covers, iu very thick 
beds, the summit of this chain. It contains near Tabaiz 
nana of floor spar, heavy spar, and iron ore. Important iron 
nines are worked in it near Friederlcfasrode. The rodu 
constituting this formation are of very varioas natnret ; 
•mnetimes formed of rolled fragments of the size of the head, 
sometimes their grain is tliat of the finest sandstone, some- 
times they altogether resemble sandy or a^illaceons schists. 
The ii(termediate varieties between these extremes are in- 
nam«able. When the rock does not cont^n any visible 
fragments, it Is most frequently formed of red or green 
schistose clay ; this same substance forms the paste else- 
where enreloping fragments, the nature of which is that of 
the surronnding primitive rocks. Sometimes It containi 
odcareoos parts ; it is often a fine sandstone, with parceb of 
mica, and containing nests or nodules of clay. 

The coal formation of the Thnringerwald appears to be- 
long, as a, subordinate member, to the preceding, to which, 
according to the author, must be referred the sandstones 
and schistose clays accompanying the coal, and with which 
relations always exist, but in a manner difficult to determine. 
The coal formation occurs only in scattered patches, sitnated 
generally at the upper extremity or commencement of narrow 
valleys, filled by the red sandstone rock. The roof and 
floor of the coal are commonly of schists and sandstones, 
with impressions of ferns. At Tenneberg, near Tabarz, tho. 
coal is covered by Zechstein, or alpine limestone, a rock 
hetween which and the coal formation relations often also 
exist. 

The alpine liinestone occnrs in the Thnringerwald, of 
very variable thickness, and of very different nature. M. 
de Hoff describes under this name : 1. mamo-bituminous 
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■chlit ; 3< Zecbstein ; 3, gryphite Umeftoae ; , 4< ff tid h 
IkqestoBe (itinktein) ; apd 5. Rsuhkalk.* Tbe mamo- 
bitumiuons schist, when it does exist, alwayi oonstitutn the 
lov«r bed of this formation ; is remarkable for the metailic 

* ,A peaii)1iar variety of alpioe liqeaWw i> de«crUied aniia Ae Mm* 
of Raiiberkalk, or Rauhkklk, M. Voigt wu the Hnt thui to particuluBe 
and Dame it (Praktiscbe Gebirgikiinde, p. 6T). Iti fracture ii graoubr, 
abd it rd^ appears penetrated ly spathow particle* i ita texture is 
ptFrous.fiill ofCBvitieii theae vary from the (iie oF a pes to an inch in 
diameter) ita name Briuarrom the faanbnne of its toudi. Dr. Jot6»a 
ha* given a netr, description oT it in hi* Nioanlogiache Reiae Baime- 
Icungeo, p. G7 ; he lefen it to Btiniuteiu, but believe* it difTerent troin. 
that be baa deacribed under the game name of Hauhkalk, (Minei«logi*che 
nnd chemlache Beobachtnngen, p. I IS), irhich exitt* on die south of th« 
Harts, and in which oecurs the oarem of BiDhorabeh, near SchartzfeU,' 
M. Hauwniaim deaerib** tbia limeattuM of SchaMifeld, imder tbe naiM 
of BlaagerFI(Btzkalk*tein,aiidconiideTsitai above Ibeaocientaacondary 
gypsum, and con*et(ueDlly u posterior to the alpine limeatane (lechnein) 
aitnated beneath the gypaum i he saya nevertheless that there appear* to 
be B pansge ftim the stinkatein to &e Blan'ger flcBtzkallfstein or rauhkalk 
ofJonjan. .(NaTd-deatBcheBeytr(ege*(irBeTguadhtttcnknnde,No.8, 
P" IOC-) 

. M. Freieslcdien, la bis interesting work on the copper slate ol the 
Mansfeld country, describes, under the name of Rauchnackc, ■ browniah 
grey limestone, con'uining ailex, sometimes bituminous, harsh to the 
touch, fitll of svan)^ ahaped cells, occurring immediately above the 
vdHtein, that is, geou^y beneath the gy{M«n and stiakstein, and witicb 
t^e considers Bsdifeienl from the rauherkalk of M. Voigt. 

, The same name of Rauchwacke is given in the copper slate mine* of 
Rielgsdorf, in Hesae, toa limestone also ofa smoke grey colour, and very 
cellular, but which occurs above tbe zechstein, the ancient gypsum, the 
stinkstein, and even, as it appears, the second gypsum, and the clay 
aooompaiiyiagiL This taudiwacke i* then very different, gMlogically 
^Kal^ing, Cf ovi that of M. Freiesleben. 

We have thought it right to place these notice* together, the diacu^ 
don or which would produce long developments, in order to call atten- 
tion to the confuiioti that exists relative to the names of Rauhkalk, 
KBuherkaUf, and RatK^watrke, and to prevent die arror* that it may 



~ IfaU h (As IVMwlafvr.— In ofder to shew the analogies of the Aipine 
Umeetone, &c. to tbe msgaesian limestone, and new red sandstone of tba 
English series, I shall present the classification of Ihe fonner series 
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<tres it oftcQ eontBins disurakiated through its-ma») Csl^i^t 
ri>e to- nameronB works), for oumerous inpressioas of Ssh,- 
and moro rarely for the impreisions of pUati it affords;. 
lastly, adds M. de Hoff, but without noticiDg the locality,, 
for the beds of coal it cootuDS. Near Kupferanhl, at the. 
westein extremity of the chain, the impreasioa of a skeleton 
has beea found io it, whichhas been recogniied as beltrnging^ 

b; Weroer, ind Freie»lebea, a> given by Henni da VilleGMu (RiahMn 
UiBcmle, vol. ,8. p. 3l>6.&c), adding thait equivalenu in llw Ei^UbIi 
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OolilH ■nd Liu, . 



NeiT Red SaiidMoae 



r 



Magoesian UnwatoDe , 



New red GoagloiBeTate 



Newer limeatoac fneuereg tallutein) with 
nhidi is arranged the Cavemoiu HmeabHM 
(bahlen baUmeili} of tte Jan, 8ifl>l»l«« 
and Franconia. 
Red clay nith f^pnim ; 
Variegated an^daions (biintar laadiMfi^, 
with oolites ( 
4. Formatioii of rock Mit and clay i 
_5. Ancient gypanm and fetid limestone t 
'6. Ancient ymeMone, fomprising: 
Cellular liineUoae'(rauchwacke) 
Friable marl (asctfe) 
Gryidlita UAMtont {gryphilenkalk) 
Campaet marly lidiotone (itetutein) 
Hamo-bitHDunou^ limeatone, named by 

Othen kupferschie&r, (a^ipcr.ilate) | ' 
T. Floor of ancient landalone (rothe tixlle lia- 



CLASSIFiCATION OF FREIE£LEBEN. 

t>o1ile and liaa 1. Shell lim^tone (mi^hel kalkilein]. 

fS. Formatioa of aandand clay [sand uod thon 
gebirse) comprising, without any dster- 
mined order of •u|>erpoaitiQn 1 
Clay (named letten) 
Mart (mergelj 
Gypsum (uion^ypl) 
Saedstone (aan^ian) 
ArgillaceoUB iron ore (thonartlgea eiaen- 

Tbe caftl of thia epoch (sieiakoble) 
XJmestoDC (kalkslein) 
Oolite (roc^eiutein) 
Sandy BchiM (nairilscIiiHttr)^ 
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to a ^peciei of crocodile, and which is now at the rojat col- 
lectloQ of Berlin. ^ Proceeding eastward, the mamo-bitiimi- 
ttous schist is fonDd,on the northern slope, as far as Sulfeld ; 
en the Franconian ride, only to Flohe and Goldhiater. The 
metallic riclineM of this schist is verf nriibte; it nuxt' 
freqneotl; contains copper pfrites, sometimes grejr copper, 
and carbonate of copper, at others only snlphnret of iron; 
is some places galena and little or no copper; in othen, it 
contuns no ores at ail. 

The mamo-hituminoos schist is generally corered by 
E^chstein, which often contains gryphites, more rarely corals, 
and Tery rarely the points of beJemnites. Gr^hites are 
met with also near SchMerbach, with terebratule, in the 
upper laminss of the schist bed, the inferior part of which 
contains the impressions of fish ; sometimes even the same 
laminK contain the gryphites and the ImpreBBioifs. If the 
latter, as has been said, are freshwater fish, the presence of 
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'3. Ancisiit limeatona (ilterer lolkitein) con- 

a. Gypaum and Tetid limatooe (Sff*' >tink-. 

stein) 

b. Fetid hmertone (stinluteinj wi«i 
Caloareoiu iron ore (lulkeuenttein) 
Fri&ble marl (osche) 

bahlenkalVatein, rauhkalk, aad r«iich->. 

c Compact marly liTTieBloDe (xechatein) 
d. Marly scbiat (mergelgchiefer) 
The roof of tbe copper alata (dacb) 
The bed of copper state (kupCerachiefer 

fl(Blz) 
The RMmediate floor of greyish white und- 
stooe (weisa liegende); 
Ancient aandstone (alteres saadsteiD ge- - 
birge) compriaing: 
The inferior floor of red mndatone (rothe 
Hegende) called floor Id reapect to the 
copper alate ; 
, The coal measure* (ateinkohlen gebirge). 



Coal 



For further information reapecting the connexion of the alpine and 
magneaian limestones, with full details of the latter, I refer the reader to 
that excellent work, Meaara. Conybeaie and Phillips' Outtinea of tbe 
Geology of England and Walas. 
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-marine ftfMih in tho rattie bed it rather a rennrkable fact. 
Th« r«nMlM of fish do not exlat eveij where in the marav- 
bitvminim* schist. Ttraj occvrnear IlmMiaii in a species «f 
iattened DOdules, titaated in the middle of the bed; epon 
clearing the nodales, the tno impresiioas are seen, whleh 
hre sometimes eotirel]' filled bj cdlcartjsn spar. 

The well characterised lechstein, of a smoke grercolcnlf) 
■Itghllj slaty, with a iplinterj and almost aoeTBD fractiti^, 
b gsneralir bnt few fntheoH thick. When tt encreaMs 
mncb m mass, it changes Hs «atare, ami its upper parts 
appear as stiokstein, or raahkatk. As bood as it scqaireB 
the purons ood cafernons texture of the hut raiiel;, it be- 
comes of enoriiHitis thlchDeBS, And forms recks and entlris 
momitaiiis of six handred feet (EnglKli) and upwards in 
height. It is difficolt to assiga the constant relations be- ' 
twem slinksteia and raol^atk, which often pass into ewh 
otlter. Yet the latter moat freqnentlf covers the stinkMelif, 
the 8m«fl of whtdi, smhotinles scarcely perceptible, flppCHA 
owing to s«lpinretted hjdiogea gas, amd not to bitoAieri. 
Both the one and the other do not apytir (6 contdn (bffiils. 
Hsoif eomiderable eaiems are tcnmrR In it, aftiong ofben 
one fitaated near Altenstetw, from whieb fitfwsiaconsfifei'- 
able stream, not far from (rlnehsbmnb. 

The red sandsteno is scmetimes wmthKt on the MMh of 
Ac ThtMhigerwnlil, and the a^ne limoMone teits Imme^ 
dialol; en granite; On tlie north, the mperpontloil ef the 
Hm«Aone«n the red sandstone, fmrms ritogethler ti (tMdglK 
line, prolonged widiovt dei4ation, for mMny teaguiSB tarttSs 
Menntatna and niters. It prbbably resaM tfom this: 
y. that irfke* tbe sea depoEiled this Kttmstone, the shure, 
fontmi of red sandstone, was thiM cH, it mnf be iNtit^ iiv a 
fta^bl ^nVi %.■ that at this epeth the present tatteys Wci« 
not fcrAifld^ *» did net descend below tile su^flMo of tbe sen^ 
•Inoe tise wMeia woaM' hove etiteMd into- tleie valleys,' and 
wmM baw deposited the limeiMne, ill tite sdme maMierft 
it\m Md ntidstoDe and eoat fi»nMa(ion> have been depbsited in 
t&e Arst v^eyv of the primitiVB rotfks ; 3. that the wftfers 
. lasdor Wfasch thn scd son^dstone and cofti feCnMlions were 
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depiMnted, were much-more elerated than those which after- 
mrds formed the limestone beds. The author draws dif- 
fereot conclusions from itoa the saccesaive formations of 
Tftlleyg; bat confesses that many belt appear to. him inex- 
plicable. 

M. de Hoff says that the disposition of the gypsum, sand. 
-Stone,' and shelly limestone, more recent than alpine lime- 
stone, and surrounding the Tbnringerwald, is known from 
the writings of M> Voigt. W» shall only. notice the super- 
positions made known by a gallery, named Uerat^-Emts- 
Stollen, pierced into the northern slope of the chain, near 
' Friederichroda, in order to discover the duposation of tlie 
beds, and to gire occupation to poor inijierB. , 

This gallery is pierced, I, in (ariegated sandstone (hunter 
sandstein) Yery thick beds of which it at first trarerses, they 
contain subordinate beds of clay, which are often .sixor 
twelve feet thick. Afterwards occur, 2, four fathoms of a 
fine grained limestone, disposed in beds from a few'inches 
to a foot in thickness, with a reguiar direction towards 
about NW. by W. (OorlOheures), and inclining towards the 
east. This limestone is of a clear grey,' or of a yellowish 
grey, granular, or almost spathose, often full of.sniall salient 
points of a darker colour, which appear with a microscope 
to be spalhose grains, and give the rock (he appearance of a 
.fine grained oolite. No fossils are seen iu it, and' it gives 
out no smell. It is cut by a nearly, horizonlal vein of red 
day, a foot thick, withont the beds being at.all shifted ; .but 
on the wall of thb vein, the calcareous beds have a spongy 
exterior, about an inch thick, containing large spathose spots. 
Beneath this limestone, the gallery (raTerses; 3dl7,a bed of 
clay ; .4thly, a soft marly limestone of a whitish grey colonr; 
fithly, another clay bed; Stilly, another -bed of grey lini^ 
Stone, compact, and a Jittle cellular; 7thly, clay; Sthly, a 
thick gypsum bed, containing, cavities, . in. which superb 
crystals of selenite have been found, half a foot- in length. 
Itiaonly in this place, and near Kittelslhal, that ancient 
secondary gypsum has been recognised ;on the north of the 
'Tburingeinald. Btbly, grey claj is afterwards met 'with ; 
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then, 10(hlj',zechstein, with iUordinaiy characters; llthlj, 
marao-bitmninons schist ; ISthl;, red undstoue (todlie- 
gende) ; and lastlj, porphyry, into which the gallery has 
only been driven a few feet. The total length of (his gallei^ 
is 430 paces.* 

Basalt occurs only at some distxnce from the trae chain of 
the Thuringerwaid, and forms some insulated mountains. 
TTiese are the Pflasterltante, near Eisenach ; the Dolimar, 
near Kitbndorf ; and the Steinsbnrg, nearSuhl. 

• We again call the attention of our readen to M, Freiesleben's wort, 
entitled, » Oeognoatiidiei Beylrag lur knintniH dea Kuprenchieferge. 
bi^M, printed at Fnyberg, in bat parla, I80T and' 1818," and in which 
the>ucce*sion,the natnn, and mode of exiiUaceof the diSetentiecondarr 

fbnnations of (he country of Maaileld and Thuringia, are eapoaed and 
developed by nameroaB and initructiTB deWils. A notice of these diC 
ferenl fonnaaoDS haa been given by the Count Dunln Borkowiky, in the 
Jounial del Hinei, vol. Se, p. 193. (Note, Anulei del Mine^) 
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On some basaltic mountains of Hesae and 
Thuringia. Bjf M. be Hoff. 



Extracted by M. de BoniMn). 
(A)ui«le» <le» Uinea fai 1817.) 



A Memoir by M. de Hoff, inseried in the Sth Tolume of 
the Magasin der gesellschaft naturforscheDder frenode (Ber- 
liD) ISIl), coDtains a detailed account of many basaltic 
monntninB, noticed slightly at the end of the preceding paper. 

The author in the first place remarks that the sonthem 
put of Germany is rich in basaltic rocks, which are on the 
contrary wanting on the north. He adds, that if a line is 
drawn from Eisenach to Monden, and it is prolonged to- 
-wards the N.W,, and another line from Hante-Lasace by 
the Erzgebirge, cutting the first at an angle of from 95* to 
100°, near Culmbacb, in the country of Bayrenth, all that 
part of the European continent, situated to the north of 
these two lines, does not contain any basaltic rock,* which 

* M.HaaHUMnhoweveTmentioaBbualt neoTSuide&ordiinNoTWByi 
but oonriden that he oughl to refer it to the truuitioa eeriea, aa well u 
all the trapesn and qnartzoee rocki that acoompaay it. He adde, that 
the south of Norway afibrds numerous geological paradoxes. Are the 
rodu meDtioaed by M. HauBsman really basalts, in the genera) acoep- 
latioD given to that name 1 (Note of the editor of the Aunales des Minei.) 
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gtvU R p«imliar Iflterest to the ihoiiiitBiils of this mrtifte thu 
^ist on H> iknit ; ancb are tbe Heiiner, tbe Blsndapjle, 
atn EMkvc^^ the 8tofib!skiipp«, ud POasterkdntfl^. b«^ 
tvesB EiKHich and MarkraU, tbe Stdosbtfrg netir StU^, 
the IMlnar near Meianngea, aB4 imae other pourts jllnatetl, 
betweeA tftese, whiob are all on the fint of tbe Hbm lioticMl 
at tbe limiti. ThicM mowilaia* are moraorer Isolated ia the 
mtdit «f secoadarj rodu ; their twsitiM is entlrel; indetmi- 
dent af tbe dwios of montitaiiift and principal t^Iejs in .the 
mighbcNiThoad, and it is at soma kafaes from then tbit 
tbe eKleaded baialtie robki of fletse aOd Fnnconia con- 
nence. ¥br that wbicb Mlates to the M«iaaer, M. de Hoff 
refers te the works of Messrs V^ht Bad SchaUb. 

lA the high mtniiitaihs mentiotiad aitd described bjU.de 
Hdff, tlm remarkable fadt is obB^red, the boMlt does nat 
covei^ as A die Meisner, tbe secondatj rocks with.wUitfh it. 
is in coBtact ; bot, oo the contrary, pedetrates throngh tke«j 
formia^ as U #ere wedgM, that enlai^ in proportion as tbejr 
descend. Thb fact had already 'been noticed by M. da 
Veight^ ih lis Mlneralogische Reise, and in his Xleiae 
mineralogische Sclirifte, sod bj Messrs Sartorios and Gwr* 
witE^ in the work entitled Die Basalle in der gegend tmi 
£isenacb; bat the new otMerrations that M.de Hoff has 
bete enabled to make, in the portions of basalt recently 
laid open bj quarries, and tbe plates with which his memoir, 
it aiocompanied, can no longer leave any doubt en this htad. 

The irioantaln named Blattekuppe^ sitaatbd one ledgoe to 
tbe sonth of £schwege, is isolated^ irf a form a little don- 
gated from S.W. to N.E., and composed, as is the enrromid- 
ing country, by reddish or jelloitiBh sandstone, in horisodtal 
beds from s decimetre ta a metre £aboat 4 ihehes (o S 
feet 3 inches} In thickntss. On the summit of tint nJOBn* 
tain, and in the direction of its length, a projecting crest 
is obierred, Tormed by a basaltic mass, %bich cats down 
Ibrowgh the sandstone beds, aS may be prored in tbe qaanj 
situated (o the south-west. 

At a distance from the basalt, tbe sandstone Is in reddish 
or whitish thin beds ; it cont^ns numerous suiall plates «f 
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mica, flattened Dodnlei of clay are obMrfablefn it, whicli- 
belopg to the variegated tandttone formation* (tranter sand- 
atelii.) Approaching the baiatt, the nndMoae becAines yel* 
Ibwish, loses its grannlu teitnre, and ' acquires aiiearthf' 
nnd dali appearance. The horiumtal fissures dii^pear, and 
are replaced' by beds -of bromi clay some inches thick; and 
a nttmber of clefts and fissures an seen in it. 

The wedge of basalt, which is only front three to fonr 
metres [Bbotft 10 to 13 feet] thick at the sommit of the 
inoihitain, becomes thicker as it descends. On the east 
Mde it Is separated from the ssndstofle by an open deft,' 
as much as a decimetre [abont 4 in.] widie, and the.sand^ 
stone is, on- the sideof the cleft, covered by a vertical lining, 
from fire to tix millimetres [about j in.] thick, formed of 
an Bigilkbeous sind of a greenish yellowj penetrated by 
dendrites. Towards the west the basalt is in immediate 
contact with the sandstone. An open and almost vertical' 
cleft is observable in the interior of the basaltic massj div 
viding it into two nneqnal parts, the nature of which is not 
the same ; there are moreover a, mnltitude of Uttte fissures 
irregularly disposed. Towards its western end, the basaltic 
mass forms a. hook, or almost horiiontal branch, which pene- 
trates some metres into the sandstone. The fitsnres at this 
portion are almost all arched, and neariy puallel to the 
cnnre forming the hook. 

The basaltic mass contains, in its npper part, the remuns 
of sandstone beds disposed horizontally, and divided also 
by the vertical cleft of which we have spoken above. It 
contains moreover not only common basalt, but, tst, basalt 
in balls, in an aggregate that in some respects resembles 
greywacke, which is penetrated by calcareous veins, and 
contains small crystals of oxldulated iron ; 9ndly, a basaltic 
amygdaloid (vario)ite), containing cavities filled by the ntual 
sabstanceg in such cases, bnt also enclosing fragments of 
sandstone ; 3dly, the basaltic homstone of Messrs. Sartorius 
and Gorwitz ; 4thly, the lave Utfaoide petrosi license of 
Dblomieu ; 5thly, the blistered lava (lave bonrsooflee) of 
■ * New nd Modatone roitntlion. (Trans.) 
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tlie'saiie. M. de'Hoff'CoticnveB that the two latter aab- 
BtftDCes CBRBot^be confoutided with any of those named *a- 
riolites or an^gdaloids, and- that they are verj eTidently 
lavas. 

Basalt, properly lo called, comtjtateB etpeciallj the por> 
tiiHi of the maH comprised between the middle cleft aod 
the eastern- part (^so separated from the sandstone by a 
cleft); the TaHolites aod the blistered laras form od the 
Qontrarj the west«ii portion, aud eipedally the hook that 
descends into the aaodstooe. 

■ The nature of the sandstone and its change in the neigh- 
bourhood of dte basalt, the fragments of sandstone beds diat 
the latter contains in its upper part, the form of the basaltic 
mass, the booked form it presents on tbe west, aud b; which 
it appears to hato songht to escape, before it was able to 
raise the upper crust of the moualain ; lastly, tbe true lavas 
with which the basalt is associated, appear to M. de Hoff 
sa&iient reason for believing that the wide cleft filled by 
basaltic rocks has not been filled by precipitation, aiid from 
above, but from beneatli, and by the raising of a. mass in & 
liquid state. He considers tb ere fore that this sitaation speaks 
in favour of tbe volcanic origin of basalt. 

To the S. £. of the BUuekuppe, 1st, between Stedlfeld 
and Horse], in the conotry of Eisettach; 2dly, near Hiit- 
schof, on the' rd&d from Eisenach to Berka; 3dly, at the 
Knpfergmbe, between Weinschensuhl and Sorschlitt, three 
facts are observable anah^ons to those Seen at the Blanc> 
knppe, that is to say, the basalt traverses beds of variegated 
sandstone.* The same fact is also remarked at the Stoffels^ 
ku^ie, situated at a greatei distance in the same direction; 
it has been described by H< Dauz, coanaellor of mines, in 
the second volume of Observation!) of the Souiuty of Berlin. 
Fragments of sandstone are also seen in the basalt of this 
place. 

' The quarry of Pfiasterkante, near Marksublj is bat half a 
league from the Stoffetskuppe, and the basalt of the oae js 
probably the coutinoaliou of the other* Tlie basallic mass 
' ' * New red Nndslou^ (Traw.) 
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is hflro tram thne to ftar tbncB tiii^e* ia ittnpper part tima 
at the Bkndoii^e 3 It In tli« tame maener- trMBnet almast 
veiticallf t|ie horiioiital bcdi of sainlitMa' It iahera b]i» 
seen to become thicker as it descends, and in the western 
part of the quony a conridarabU mass o( bas^t U saeir ako- 
lether baoaath the landitoH, tlu beds of which sDrronntl It 
in a lingular maiuier, fallawiag all fbt sinansitlaa of the nppe* 
sarfaca el the bault, an effect that coald odIj^ arise in eod- 
■eqaenee of the sofiteoing of the laodttoDe beds, ocsarioMd 
by the heat of tlte basaltic mass iafwiaa. 

The nature of the sandstone It alas altered in tlia aaigti- 
boarhood af tha basalt) it b^owwaverr ditiiiUe, eartk)', «< 
a bloivn coloai> full of datdrUet, and offers all the charac* 
ten of that flf the Blaaalnipps. The basaltic mats it com- 
posed in part of l>agi|lt, ccntalnlng aedHes, cbalcedotty, 
«livine, oalcareout t{)ar, and ooidvlated iron, and in part of 
TarioKle, and basaltic bprattone (faornttein bataltiqoe) ; hok 
law nodnlot are met with in it, of whieh the cmst it fonaed 
of oxidalated Ironj and tke Interior Hoed trf calcareous spav 
fa) dodecpfaedml oryitals. 

The Stelnsbnrg, near Sahl, it a iwwntalai fomed of nearly 
horizontal beds of variegated sandEtone (Imiiter sandRleh'> 
A basaltic ridge appcars.oi| (ha summit W) notret [sbo«t 6S 
feet] thick. Tbla ridge appears on the sari^oe, for a length 
of about 180 metres [aS3 feet], in a direction frmi $.W. 
to N.B. On the slope of the hill ia a qaany In the sand- 
•tone. A society of geologiool. aawteurt united in order to 
have a gallerj pierced ftvtt the qnari; to the bnaltio mmf 
at abnot 90 'metres [about 66 feet] from tbe surAce, and 
M eight metres [about 40 feet] i* rerticaJ depth, the biiaU 
was met with still evtting and trarer»ng M ttw saHdttena 
beds, as it descends. The basalt is separated from tiM saad> 
•tone by a spcelat «f vertical crust of ■andstom about tw* 
centimetres [nearly 1 in.] thick, afterwards by a bed of soft 
day, of a blackish grey colour, tbvM oeotimCiMs [a little 
Bore than I in.] thick, la wfaieh.are fragmeats of landatone, 
Mid whloh also oontainatBblM(tablH) of basalt; the basalt 
is afterwards found in tables dMlWtefl puaUal ta tbt Me 
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of the mao ; end lutty tfac budtic maaa, full of tiregnlu-ly 
disieminated clefU. Thit basalt coatains mnch olivine, 
bomblendo, and felipar; it also contaim fngmeats of sand- 
atone, but neither variolitM or lavas have been observed in 
It, As tlMse relations of position to the sandstone are 00I7 
made known by this gallery, it migbt be said that the basalt 
is here a vein in the saudstona; bat M. de Hoff observet 
that every thing leads ns to the belief, judging at least from 
' analogy, that Uih peshioa b of the same nalvre as tfcoM 
before noticed. 

* llw bualtie rocki meotioDed in thii papet are eTideatiy die oma 
ai the basaltic and other tnp dylcei of the Britiih island). A very in- 
teresting and detailed account of the trap dyl»* of Anglesea by Mr. 
Hemlow, occars in the I at voluroa . of the Cambridge Ptuloiophical 
Tranaactionf, page 401, fcc. ) and those of the Hebrtcki, fcc will be 
fbuod ably discussed by Dr. Mac Culloch in his account of the Weatero 
lalandi, and in the Oealngical TranMciion^i which also oonlaia oiany 
other descriptiaw of sinular beta. (Ttaui.) 
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Report on the Tin of Piriac {departmenl of the 
Loire Infevieure), by Messrs Junksb and 
DoFBXiTOY, Assistants to the Royal Joining 
Corps.* 

(AanaleB dn Minn for 1819.) 



The rocks of the coast from St. Nauire to the month of 
ths Vilaioe, comprise two distinct but primitive formationi. 
The first entirely granitic, extends from St. Nazaire to about 
two kilometres [8000 feet] on the S.S.W. of Piriac. 

The second, which is schistose, forms nearly the whole 
of the remainder of the coast. It is at the separation of these 
two formations, that is to say, at the northern extremity of 
the granite, that the oxide of tin is met with. 



Granitic Groi^. 

The ffi^oi^ of St- Nazaire, Gnertnde, and Cr<iisic, is 
generally small grained, of a brownish grey colour, with 
black mica, often traversed in every direction by numerous 
veins of fetid quartz. It sometimes contains crystallized 
tourmaline (schorl?) as also felspar. In some situations 
(at Turballe and Clis), the latter is found alone with the 
quartz, producing the mineral named graphic granite, which 
occors in the most ancient rocks. 

* I have eilracted only thkt part of Ihii Report which gitei ■ gqo- 
logioat iketch of the country in which the tin oceun. (Tians.) 
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The granite BometiineB. preKnts the RppearaDce of stratlfi- 
catioo; the bedsjeetn ti>bav«adir«ctioDframS.E. toN.W. 
and to dip towards the sea, i. e. towards the S.W. at a noall 
angle irith the horiion. It cootaing but few snbordinate 
beds; some stripes of no .great tbickneis are seen in it of 
Tery micaceoos slate, or rather of mica in mass, and verj 
lai^egrained granite, eipeciall]' at CUi and PoaligoeD. 

The part of this coaat comprised between the Croisic to 
aboat IMO metres [4839 feet] on the S.S.W. ef I^riac, 
b still granidc, and presents nearlj the same characters as 
the preceding, for two-thirds of the distance, i. e. veins are 
seen in it of quartz, of quartz and toarroaliue (schorl J) of 
qoartz and felspar, of graphic granite, and very fine grained 

As the p<Mnt that we hare mentioned is approached, at 
t)ie separation of the two primitive groups, the grain of the 
granite becomes larger, particularly in (he last 400 metres 
[1312 feet] which contain the oiide of tin. The 
sl*%hteit trace of stratification is do longer observed in it ; 
the veins become thicker and more numerous, and scarcely 
contdn any thing but crystalline quartz. All this extent of 
coast is covered by a bed more or less thick of quartzose 
sand; a spedes of done or arid bank of man; Inches in 
' height formed of this same sand, accumulated by the winds 
and waves, borders the sea, and serves as a dyke against it. 
Thus it is only on some masses, uacpvered by the sea at 
low water, that we have been able to make ourobserva-, 
tlons. 

At a short distance from the separation of the two forma- 
tions, the sandy dune begins to rise ; farther on it exposes 
the granitic base to view, which It tiefore masked ; it is sqou 
reduced to a few decimetres thick in sand, covering the 
rock that becomes more precipitous, and rises above a sandy 
beach snccessifely washed by the tides. 

Schiitoie Group. 
^ The granite ceases near the hamlet named Penhareng, 
and is replaced by a suite of remarkable schistose ropks. 
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The sarface at lb« sepamtfM of the. tw« ntla^ Mt ieiat 

Ihe fart that con b« «fe«erTed on the oMtt, It toletablj re>- 
|iriar, irkh the excepfion cf two poinn wMcfc tlw gmnitt 
ftnoB in the KMit, Hud ramd which ttm latter tnaatleB } it 
bas a ilirectV»n from H-W, to S.E. 

The Ant rook of thin grnu|], coinpoii«d ofiniGa aad ^arti' 
is very *ariaMe propArtions, ocmpies a space of idxHit M 
■letrea [164 feet] (n the parti ne«Ktt the gnbltx ; mica 
•f a gotcten yellow colour b mart abmdant, tbe Mck is TOff 
■oft and deoompoaed. 

Beyond thia, the qaarts aagmenli and wninmicBtei 1» 
tbe GompoBition its bnrtlneH and Indesftinctlble chamctvr. 
It b then in Mme places nddUb^ ha Mben yelWw { sdowu 
times even tbe quartz is the sole ingredieal, apparently 
wfthdnt mica, and without change in tbe scfabtoM itmctare 
of tbe riKtk } it it on a small scale, only very nmch contorted, 
end lentuDs within its folds nodules of quartz. 

The i««k that imnediBlely fellows the last i» composed 
of mica and tAumrallne (schorl i) in very thfo ii«edJ«t^ cnoe*: 
sing each other in e? ery direction, and of a little ^trfa. It 
is Rot contorted, and contains vrios of qBartSand felspar 
parallel to the lamine. 

The toonnannu (schorl ?) ii sometimes to abundant hi it, 
>9 to fonn black stripes or veiot, giving it a sHtbon^like 
■tractBrOa 

The third roekj formhig the yohit named the Bicbet, ii 
cmnposed of gnUnM of quartz, and crystallized felspar dit- 
semluated in a paste of greenish-grey mica ; it sometimel< 
coQttUDS In the direction of the laaaine reins of qUar4z, at 
otiiers of felspar, often swelling oat comidemblyi 

The fourth rock differs from the pr«cedmg fn ao longef 
centuning tbe grains of quarts and felspar ; the pnte aitene 
remains, which is of a groeniib-frey colour^ very Soft and' 
unctuous to the touch. 

It is covered by a singular rock, which is a qaariz, pos- 
sessing an imperfect!; schistose structure, of a dark black 
ndonr^ cuntalnnig between its lamtae a blark bi4lliBnt sut>- 
■lance that strongly soils the- finjen, «kI 4s prolMbly eon- ' 
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buta>l« This Mdc fenna ralker bigs t^» wrfdt mm> 
ttetod bbA iatariMed by T^nt of ydhnr i|>artK, thu b«ii 
pvopari; aot ckHed. 

.Veiy thin veka of ycHenr oxide of iibu han bcca fwM 
ia U, pa>«U«l t« the lamimt. 

Tk* tea faos bolloved ■ verf deep camoti wM af thii rodt^ 
oilled MMbma. 

Ab eitrenelT^ sclustose nck^ canpoMd of gnHnisb-wUila 
vIMi gt^m of ^Mfta and fielspar, aai aoHetHiea cr^aW 
liifid gBHMty aftMwardi occiqiKi all that fnt of the o«Bit 
comprized between the cafero of Madame and Caalelli point, 
where the shore, aftnr having attained its greatest height, 
10 or 1% metres [about 33 to 39 feet S in.], begins agai» 
to get progressively )o*rer. It is fljUowed by the rock 
No, 4, then by the some Uack quartzose rock that we liave 
jnst dtscribed. 

Lastly, bejmd Gastelli poitot, near b carerii mmed Traa 
da Mohie foa, small grained gnmite Is found, reeemMIng 
Aat which precedes the schistose grotip, bat of Itttte extent J 
!t ceases in the midfet of the port of Pftiae, near wliich it 
pftrticipat«s in the sclustose structure of, the remalnderof the 
formation. 

This granite is covered by a gTeenrsh-grey schist, at flwt 
micaceous (composed of quartz and mica), but which somb 
changes its natnre, cantaJniog horatriende and passing- iata 
greenstone. 

Ihe fivst of these schists coutaios between its lamina, some 
spols-crfuilphwaeoClron, aiidoonGtiOaLes bhe-surftuteof t)M 
coast Awn the port ol PMae l» the enylMns of Pert aa 
Loop. The second contains garnets as an accidtntal mix- 
tore, often in considerable quantity, and oxidulated iron, 
«sd esteflda from. Foct au i^oup to the passage of Tiehignier 
«» )h» Vil»ib«. 

Alt these beikhK*eft'«onetantdit'ecti«Rfroni'S:.fi.t»'N.W;. 
nearly, presenting a remarkable diSjjoeition with regard t* 
tlieif dip. Those which on the north follow the first Etau- 
^eoQHft gmwte, tO' the middJa of the greeRish rock No. S, 
sitooted' bet-ween tJN poittts of fiiobot Bl)d>eBateUVdi|fte* 
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wud« the N.E. at an angle of from 45* to 60* with the 
peqtendlcular, whitst tiie others dip to the S.W. ataDsngle 
of fiO* to 80% and cover the second g;mnite of<Troa dn 
Moine foo. The latter is aboTe the Khistof Port.FiriaC, 
which dips under it towards the S.W. at an angle c4 from 
40' (o flO*, and has a direction from S.W. to N.E. which it 
that of almost all the rocks of Brittaoy. It th«a appean 
evident ; 1st, that the two groops we haTe described belong 
to two different fonnatiom ; Sdly, that they are euentially 
primitive, and that the fint, containing indieationi of tin, it ' 
the most ancient.* 



Oxith of Tin in place. 

Indications of tin are met with in the 400 last metres 
[abont 1312 feet] of the granidc rock, and at about 1600 
metres [4839 feet] to the S.S.W. (rf Piriacj the iwks 
or the reins they contain are only eipoied in the nwneroui 
reefs projecting into the sea, which with the Czc^ptionof 
some points or summits, are covered by erery tide. The re- 
munder of the heach to the escai^ment terminating it, and 
agdnst which the sea breaks b bad weather, is commonly 

* This ataanileTDiis dutiict irfBriUaDy, is nuwl probably ■ ccDtinuB- 
llon of the itaDDiteTOiu rocks a( Cornwill, more ptrticul&rly of Ihe 
Land'* End i it don not appear however that the ichiatose group can- 
Uini tin aa in Cornwall; from a nemoii' pnbliihed in the Sd vol. of Ihe 
Geologioal IVinaictioni of Cornwall, by Dr. Forbea, it appean that the 
Land'a End diatrict may alio be divided into two group*, the gnnilic 
and M^ittote, the granite like that of Piiiao, is stanniferous, and the 
schistose rocks may probably be referred to the same age as tliose co- 
vering the granite in that diftrieti greenstone occurs in the schistose 
groups of both countries i the schorl (tourmaline) rock of Brittany ap- 
pears u separated from the granite by a rock of mica and quartz, wbera- 
ai in Corawall it appears to be a raodi&catioa of graiute. With r^ard 
to the other schistose rooks, felspar and hornblende appear moat abun- 
dant in Cornwall, and quartz in Britlaay. 

For a particular account of the schorl rock of Devon and Cornwall, 
consult Mr. J. J. Conybeare's Notice on die Gettlogy of Ihoaa counties, 
(Amwl«ofPUloMphy,v<^S. DcwBcnei,p.lSSandIt9.) (Trwis). 
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cotisred hj a. thick bed of Band, which, is mtn^placea, 
is iiitermpted by masses of granite or salient Teint. of qnarti, 
harder and tougher than the rest, and which have resisted 
itbe effects of the waves and decompomtioa. 

About the equinoxes, and especialtj that of Aatnain, it 
sometimes happens that the sea remoTes tliis bed of sand and 
■gratel,.and when, retiring shews the structare.asd mode of 
occurrence of the veins that traverse the ground in every 
direction. Bot sbortt^ (generallj^ at tlia next tide) the 
.same sands are brought back again ; and the iDhabitants of 
Piriac are the only persons who can profit of theie valuable 
itooments, in order to observe the veins, and collect without 
trouble, the fragments of ore broken off from their places, 
and washed by the sea. 

[In order to' ascertain the thickness of the sand and to 
study the rock beneath, the authors opened a trench 200 
metres [about 656 feet] long parallel to the west, and ex- 
tending to the separation of the granitic and schistose rocks]. 

The sand covering the rock being about three or four de- 
cimetres [about 12 to 16 in.] thick, was soon-traversed. We 
conttautly found in (he inequalities of the granite surface, 
.that it covered tin sand, and pebbles having a mean diame- 
ter of two to three millimetres [about | in.], many of which 
still shewed crystalline forms. 

The granite occurring beneath is generally very soft, and 
the felspar in the slate of Kaolin. From this circumstance 
it has been iacorrectly stated that the oxide of tin was 
found in clay at Piriac. This granite and the rocky masses 
advancing into the sea, are traversed by numerous veinit of 
greyi»h-white and fetid quartz, often containing crystals of 
felspar and mica. These veins are of very variuble dimen- 
sions, being from one and two centimetres [about 4 in.] to 
Diany metres in thickness. Their direction and inclination 
also laries, they cross each other in every direction ; often 
swell out considerably, forming with each other a true 
slockwerck, analogous to those of Geycr in Saxony, and 
affording a disposition resembling that of the carbooHte of 
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n^MstE snd common opal, (quarts rtdoite) In the M^en* 
-Hat ftf Piedmont. 

It (faonid be nmiAed that few of tfaoM TeinR aremetel* 
liferooB} and that out of more than tea cnt bjr the trendl, 
two only alforded oxide of tin, and thoie ■rngnbrij and 
wKhout contiiuilty. 

^ere the aathon deaoWM tcbi bent In dWarent di- 
rectioai.} 

Tbe trench wu oot f»f tame metrea h theqanrtzoae 
mica slate corerfn; the gnmlte, bat notUag wag dUcovered 
In thli part of it. 

Many of the reins whidi cat the rooks oorered by the 
tide, and eipechlljr thoee near the Toabeao if Alnaaior, 
having been fonnd to Ik BtannlferovR, wo attacked them 
with tlie intention of discovertng th« modo af oecorrence of 
the ote, hv. 

We fonnd that the oidde of tin econned in leets and 
Veins, accompanied hj qnnrtz and mica, often deeompoud. 
In nests when the qnartE was abundant ; in Tdos on. the 
contrary, when mica predominated ; in tlw latter case tlie 
tin is In greater qnantity, and it is seen to angmcDt tlie 
more the mica and granite are decomposed ; the tin ia tiien 
b a loose and friable stMe. 
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Cimsid^rtttams on the ^ace thtU ^e grtmi^ 
roe/cB (^Mont Blanc and other central sum- 
mite tf tiie Mp8 ought to occu^ in tke wder 
of anteriority of the primitive series. By M. 

BrOCHANT DE ViLLlERS. 

(Anmlea des MlBM, fi» 1619.) 
IBmiI •( tike Bqtal Andwv (^BmuM^ M>rST. Ut& 



The Dame of granite wa^ fonaerlj given to all mixed rocks 
composed of crystalline mtaerals^ SaaBSDre liaa often em- 
ployed it in this general Beuse in hia works. 

The high Alps of Mont Blaac and St. Bsrnard, baring- 
been mnch.more Tisited than other parts of the lame cliai% 
gFanhes bare been mentioDed as ocmrring there, and have 
been cited in all vorfes on geology. 

Daring the lost fifteen years, mineralogists hare agreed tm 
restrain the meaning of the word granite, and only to apply 
tMs name to rocks composed of felspar, qnartz, Atd mica,* 
in a crystalHne and not schistose state, and many other rock* 
formerly confounded with them, have been remvfed fina 
them. 

' • Dr. Mao Culloch tm cbwrved (Claut6cMi<ia ofBocka, p.SatXaud 
Sfl), that "dkis distinction » too liniled for pncticBl purpovnt and, ii^ 
B geological sense in particular, it is ioadiaissibte t" lie statci panite a« 
eonviating fiindamentally of quarti, fekpar, mica, and homblendei va- 
rionaly combined, other mineralB occusonally entering into ila compoai- 
tion and lorming integrant parti of it. For a lynopaii of this sutBtanoi 
coiuultllie work died above. (Trans.) 



.v.Go(>;5lc 



114 M. Bbocuant on the^ 

NevertlietesB, granites hare coDtinned very generally to 
be admitted \a many places Id the Alpine chain, especially 
in the enormous mass of wtiiclk Mont Blanc is the centre 
and most elevated point. Tlie rock whicli is there most 
abiindBnt, has 6Aen, ajid is B^var^ generally cailed gnuiite- 
Qeologists had obserred, it Is true, that this granitic rock 
of Mont Blanc offered many characters, which caased it sen- 
sibly to differ from the granites Obseired in other ebains. 
I( had t>een remarked that it contained talc instead of mica, 
that it was very frequently disposed to a schistose teztare, 
and that it sometimes possessed it. 

Thus many naturalists iiave tbonght it right to descrilw 
this rock separately, but always as a variety of granite. 
M. Jnriae alone has proceeded farther, and has given it 
anothername, i\itA t>i proiogjfne, on' accomnt* of tliti differ- 
ences which distinguish it from ^e true granites. H. 
Brongniart has mentioned it nnder this name in his classifi- 
cation of rocks. 

The gieatfer number of geologists have not doubtless 
judged this distinction and denomination necMsary, nnce, 
they have not adopted it. I had long since remarked these 
anomalies of the granitic rock of Mont Blanc, and they' 
struck me mnch more when I began to search in the AIpS; 
for thb characters of the different formations^ such as they 
have been' very generally re cogoi zed in many countries far; 
iKEtant from each Other.* 

., Besiftes the presence of chlorite talc instead of mica, and. 
the schistose dispositioa of this rock, I observed tlut the 
qtlarta was disseminated in it in a pecaiiar manner, asd- 
tbal it was often waotii^, 

* Lei me be permitted to obeervp, en paseant, that it i* ratber eitn- 
crdinary, that we have not as yet a satialatitarv geologio^ deBCriptJon 
ti the difierent primitive formations of the AIpe, although it ha* tO' 
Alien' been viaited by ablo geolt^iata: Tliit so doubt ariKi from the, 
pvst elevation of this chain, il9 bnmense glaoiera, and its escaqiineaUi 
which render geological determioatiouii much more difficult Iban in lew- 
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"Another circutnsiance surprised me much ; this was to see, ■ 
amoDg the debrts proceeding A'om the mass Itself of Mont 
Blanc, the granitic rock associated with mmj others often 
exfremety schistose, and the greater part talcDse ; CTen ser> ' 
peutine is met with, as also masses of actynoKte, a substance 
almost solely belonging to this kind of rock. The true ' 
granites of othir countries are, on the caatnTj, nearly trith- 
oUt mixture, without any other subordinate rock, and they ' 
niever, or nearly never have, a tendency to the tchbtese ' 
texture. Lastly, the granite which forms such considerable 
masses in other chains, appears' to me very scarce, and 
gieatly divided in the Alps. There are no doubt chaini of 
mounttdns without granite ; but from analogy, it is extrior- - 
«Hnary that tme granite should shew itself in such an ele- . 
rated ch^n without occupying a greater space, or at least ' 
withoat appearing more frequently. 

All these irregularities (many times verified), joined with' 
other t:ircumstances, inclined me to suspect, as I have an- 
oonnced in another memoir (Journal dt:s Mines, No. 137), 
that the granites aud other primitive rocks of the Alps, Vt 
least from Mont Cenis to St. Gothard, appeared less ancient 
than the other primitive rocks ; a conjecture which has been 
adopted by M. von Bnch. 

Without having thelntention of at present attacking in a 
' more poritive manner the primordiality of the rocks of the. 
Alps in general, I shcdl venture to undertake not only to . 
confirm by new donsideratlons the doubts already raised 
with respect to the granitic rockof Mont Blanc, but to shew 
that it is not a true granite, either mineralogically, nor 
geologically, and that in these two respects it appears to 
linite itself, by different gradations, to a takose rock widely' 
Spread in the Alps. 

' If I am not able entirely to convince d atnra lists of thi$ 
approximation, I hope at least that they will acknowledgQ 
that it very well explains the irregularities that the gramitio 
Kick of Mont Blanc presents, compared with the trae gra' 
■ites of other countries. The takose rock which I hava 
observed to possess relations, to the granite of Mont' Blanoj 
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might be named uMitoseftl^fathlc tak or cMorite^ or, in 
oidei not to depart too much froin the names nnder wbich 
maajr ofits varieties have been aoMctAytukose (or chlorite) 
Jebpalhic schist. The following is ita geolo^cal association. 
It is known, how abqndant talc aud talcoge rocks are in 
tlie Alp> ; the' mica slates i^hich are there aiso freqaentl; 
found, and in the same asaociatioos, afford continual pas- 
M^B. of mica into tale, from mica slate to taicose slatej and 
exeoi into tha gieen schiBl named chlorite schist (cblonte 
ickJstoide]. It may CTen be said that tak, and the talcose 
rocks in general^ are mnch moie freqjueatif met wiiEh tlun. 
n^ca and the nicaceons rocln. The micaueons lim,estones 
are much mere rare than the talcose limestoaes ; and this 
predominance of talc is above all greater on the Italian side^ 
although it is also observed on the other side of the chun< 

Almost all the micaceous or talcose schists are green, tmd 
ola green analogous to that of chlorite. Distinct plates of 
mica or talc are rarely seen in itj it presents more or less 
EhiMng surfaces, having fre^ncBtl; a slightlj fibrous texture. 
Among these rocks, to which one would be inclined to 
^v« soidj the generic name of talaue vhisti, since the 
pealer part are really t&lCose, and the passage of talo into 
mica is so frequently seen in the lainc block; there ane 
Home 'mixed with crystals of felspar, which are the com- 
pound rocks, that J name, as 1 have alieadji saidy talcose - 
fglspafJUc aehists, 

Ttwy are very' frequent in the A^ts;, t have observed 
tfaem in Savoy, the Valals, the- valley of Aosta, and in. 
■nmeroiB [daces; they are most abundant in the environs of 
Stent Cenin } and I have since found Ikem in rockl from 
Cenica. It is impocsiblc that thete talcose felspatfaic schists 
Ghw>l<l have escaped the attention of the nomerons- geolo* 
giste who have visited these couotries; yet it does net ap- 
pear that they are oftea fonod in collections ; neither have 
they beea separately notjcea in gcologlciil descripUons of 
differeut formationt, nor in tlie classtficHitiaas of rocks ; 
thej have no doubt been partly comprised in the gneiss, 
pwtlj' i» the Buca $l»lcsj mi putjy in- the chlorite slates^ 
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fil> firongniart 1ias deacrilied doe variety under thenanae «f 
porphyritic gneiss (gneiss porphyroide). 

I coDceire TiowCTer that this roct deserves Y« be coiisil 
sdered aWe, at least geologically, liecabse itis'sofrequeDdy 
met witli) and on acconnt of the unrformitj obscrnAle in its 
principal diaracters. 

I shall endeavour to notice them, - and sliev fti«pMSagei 
muting the different' varieties. 

The principal an'd pTominent liase dt thii rock Is a liAils^ 
tose talc, commonly of a- green colour, between leek green 
and meadow green, analogous to that of chlorite, aa I hftVe 
remarked Tor the talcose schists in general. 

The texture is almost always a little fibrous, and th« 
Fracture schistose ; but the lamina are scarcely ever so thin 
as in the trae mica slates. 

The felspar is uniformly disseminated in Et id crystals ot 
most commonly, one millimetre [^ of an In."] In length ; 
sometimes of two or tlire'e centimetres ^about { tn.j ia 
the varieties resembling gneiss frock of Cerrin in the Taren- 
tuse); sometimes very small and scarcely discernible; 
small i#hite points are solely seen at the surface or rather at 
the edges of the rOck, and the felspar b only recognized in 
it by the passages that are met with in the same block into 
' other varieties where the crystals are visible. 

Quartz v«ry rarely exists tn it, and most frequently ap- 
pears to be entirely wanting ; when ^t is visible, it is very 
irregularly disseminated in small grains grouped together. 

Hornblende does not shew itself in it; at least neither 
prisms nor laminated needles of that substance are met with; 
1)ut it it very certainly sometimes intimately mixed Id it. 
Kocks decidedly of hornblende are seen associated in the 
same mass with the talcose felspathic schbt, and insensible 
passages may be traced between these two rocks. 

These and many other passages five reason for conjec- 
turing that it is sometimes to an intimate mixture of horn- 
blende, sometimes to an intimate mixture of quartz, and 
perhaps also of felspar itself, that the differences of bsid- 
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-n«ss and- toiighoeas ought to be attributed^ which are obier- 
Table in the different varieties of this rock. 

There aie »me that are Very difficult to break, and at tha 
same time rather hard : these are near the hornblende 
" rocks; others are easily broken, and are very hard, they 
contain grains and veins of quartz ; others, lastly, are tongh, 
as they receive the impression of the hantmer without break- 
ing, and are at the same time very soft, so as to be scratched 
and cut by the knife, like talcose rocks, and especially like 
chlorite schist, from which in fact these last varieties only 
differ intW presence of felspar. 

From this sketch of the characters of these talcose fels- 
pathic schists,, it vrould appear that recks very different 
from each other were united under this name ; when thef 
are observed in place, we are invincibly led to acknowledge 
4his affinity. When considered in collections, varieties are 
no doubt remarked apparently very distioct, and which it 
might even be nsefol to describe separately, though com- 
posed of the same minerals ; hut these mineralof^cal differ- 
rences lose the .greater part of their importance when they 
^re not joined with those which are geological, especially 
when we see, and ofrea in the same mass, very frequent in- 
sensible passages of one of these rocks into the other. 

I have already noticed the phices where I have observed 
these talcose felspathic schists ; if the high valleys of the 
'Alps are passed over. From Mont Rosa to St. Bernard and 
Mont Blanc, even in part as far as Mont Cenis, and no 
doiibt beyond these limits, a great predominance of the tal- 
cose rocks cited above will be met with ; and in the places 
' where the; are the best characterized and most abundant, 
win be found serpentine, either pure or mixed with lime- 
stone, fine grained hornblende rocks, more or less crystalline 
limestones, chlorite schists often mixed with oxidulated 
iron, lastly, the rocks I have mentioned under the name of 
talcose schists, and in the midst of these two rocks difiereot 
Varieties of the talcose felspathic schists I have described, 
which sometimes form distinct subordinate beds, and are 
Eotnetimei united to them by insensible gradations. 
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LetRs now retura to the gruuUc roclu of Mont BUnc. 

It bus, like our talcose felspatbic schists, felspar and talc 
for its principal constituent parts. The talc in it is most 
frequently of a dark greeo^ and of the same green colonr 
common to chlorite ; it forms small veios which have alwaj's 
ft, slightly fibrous texture. The rock constantly has a greater 
or less tendency to the schistose texture ; it sometimes even 
becora^ decidedly laminated, aad what is very remarkable, 
the specimens collected at the sammit of Mont Blanc afibrd 
this character. There is > difference only ^a an iorerse re- 
lation between the constituent parts. The felspar predo- 
minates in the granitic rocks ; the talc in the schistose, 
_ Bnt.thb difference in the proportions, which to the mine- 
ralogist is very great, is only essential to the geologist (as I 
have aboye stated) when it is joined to differences of po- 
siUon, formation, &c. as between greenstone and syepite.* 

Quartz is nevertheless found also in .the granitic rock 
of Mont Blanc ; but I would recall to mind that it is some- 
times met with in the talcose felspathic schists. It is in truth 
rare in it j but it is any thing but constant in the granitic 
rpck of Mont Blanc, and it occurs rather in knots or smalt 
nodules, scattered or irregularly grouped, than in crystal- 
liae grains spread UDiformly through the mass, as is seen in 
the true granites. There are even varieties in which it ii 
altogether wanting, and. they are rather numerous. 

The two mlneralogical differences that I have noticed 
canuot therefore have any influence on the determination of 
the geological notions that ought to be entertained of the 

* I have cited this ex&mple beciuie il it most known. t( miy never- 
theieM be wilh reuon objecled, that these two roeka are 9ometime> 
found united in the same [onnBtiong but it is not the test tnu, that each 
gives pecnGar characten to Ibe fonnMiont where it predominAtes. 

, Nata tjf Hu TrmuhUoT. — The.tyenite and greenitone of the trap ridge 
extending from Bolton Beacon to Benlon Cattle, in Pembrokeshire, form 
parts of the same mau, as also in the trap dittrict of Gouldlorp Road, 
in St. Bride's Bay, (Pembrokeshire)) the trap in both instances baa 
apparently greatly disturbed the coal measures and carbonilerous IJme- 
itoae. For an excellent account of the syenites, greenstones and other 
overlying rocks, see Dr. MacCulloch't clauification of rockt. 
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gnmitlc recks of Mont Blanc, vhllst on the contrary, the ' 
Mations already established between this rock and the tal- 
cose felspathic schtsb, ntakb it already presomable that they 
»fe two prodocts of the tame dapftsit, in one of which crys- 
tdfization was more deteloped than in the other.- 

If w« now add the gn^ogicol indications I hove given to 
these ffllneralogical characters, and if we recollect that the 
rocks of Hont Blanc which have ftamiahed ns wHh fheae 
granitic rocks, also aBord many rocks decidedly schistose, 
nearly all n^ed with talc, and even completely tatcose, 
shice serpentines are met with in it rery analogous to other 
rocks of tMs Und existing an great raasses in the Alps ; 
Idstty, homMende rocks, actynolite, ftc. we cannot help 
nicogaizing a striking analogy between tUs association and 
thcit which I have shewn to be common to the tme talcose 
rocks, i^Ist on tiie contrary this nnlon of racks has not yet 
been observed In the tme granites. 

liastly, to complete these resemblances, onr talcose fel-' 
spattic schist exists even in the nridst of the granitic rocks 
of Mont Blanc ; I have obserred it in many places, and par- 
ticnlarly near the glacier of Talefre ; this talcose schist al- 
together enters into what is called chlorite schist ; it possesses 
all its characters ; it Is even mixed with oxidnlated iron, bnt 
it also contains perfertly formed crystals of felspar.* 

This last example appears to me to place the identity of- 
fOnnation as much beyond a doobt as the identity of compo- 
sftioD. 

We are led then to admit that the granitic racks of Itoiit- 
Blanc can no longer be regarded as granites^ not only ac- 
cording'to the mineralogical acceptation at present given to 
that denomination, but also according to the geological ac-, 
ceptation ; they are rather' extreme varieties of the talcose 
fislspathic schists I have described, rocks forming a part of 
the talcose rocks of the Alps ; the granrttc mass of Mont 

* Prsgments of rocka are oiUn met with on (he aiiles of MootBlaac. 
the hklf of which a chlorite achiet, and the other a granitic rock. There 
exists in the cabinet of M. de Dree a very beaulirul spedmen which be- 
loDged to Dolomieur 
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St&nc, ctmsiftere^ geotoglcafly, it tmuM Vf^vag (hen rnugt 
fie Tcferred to'thetsAcose forttiafhnt f/Tflift Alps. 

I mention these rocks under the mme «f talcose iticl:^^ 
and not nnder that of ser^Rtrihi^, because { consider t%at 
they vaxxbttt, in man; respects, tm Meirttfied nWi tiie scr- 
fFenthie irodu dbserted elsevliere. 

What appeared to' me. cerMn h, that they possess teiy 
grctft differences which separste tliem from granites, and 
tteai the rdxticros tbey bear to serpeathie rocks, one is in- 
clined to presume that ihey are not the most Ancient of tho 
primidre diss. But until tlbeir jonctlon whh rotfe tint 
aie essentially different, lias lieea ttbserred In a positive 
manner, their epoch of priority cmnot be deflnitWely 10- 
■igned them. 

Nb doubt ve might be compiled tofMni gnmpes ht fbe 
midst of tliese rocks, and to consider separately some mem^ 
faers of this fonmitinn ; but ire hove not as yet sufficient db- 
servBttions to establish these MbdiTKiotis. 

I 'hare nniy ipoken of fhe rocks of Mont IBladc, but I 
inight extend my conclusimn to Inany otficr gratfltic rMks 
of the high Alps, «'lric1i ahnost always bear a great analogy 
to those of Mont Blanc, occordingto dl db'scrrers; those I 
saw at St. Bernard are altogether rtVerable to them ; it 1s the 
same with mau^ other monotains which follow this last, 
ascending nearly lo Mont K«9a. 

Ifhls resemblance of natueroos granttte 'rock« of the Alpt 
to a talcose rock,'aud df the formations contaiaing them to » 
tak'iEe fDrwatlaft, is founded on a long examination, and 
coutinned conparlson of the rocks of Ihe A'Ips, less in ccd-: 
lections, than in nature; and It veiy well accords with the 
conjectures that I have above brought forward as to the re- 
lative antiquity of the greater part of the prlmMve rocks of 
flie Alps. In foct, if I hUte before confiocd myself to sUs- 
ped:hlg the M&dlty of the titles on which were founded (he 
pertigatire of anllquity which was accorded to (Wont lilanc 
and the other summllsof the Alps, it will be found (hat I at 
present destroy that perogative, at least according to received 
geolc^c^ ideasj by taking tiieh- granite away from themy 
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which bfein^ in the gmiter number of chaias, the bueof a^ 
(he other rocks, fonned antU naw the moBt pUmible cha^ 
ncter of their primordisl formatiaD. 

Let US guard onrselves however from prooonncinf in too 
decided a manner on the abMnce of tme gnuute in tlie Alps, 
even in tlwt put of the cluia butireeo the Hont Cenis and 
Stt GothardyVthe^onlj one tint I have viitted. 

I have obgerred tm« formations of granite in the Alpg^ 
and their existence appears to me'to give a new pcesomptiMi 
agdnst those of Mont Blanc and other uunmits of the centre. 
Id. fact) it nast not he looked for in these high crests ; at 
least all the granitic rocks that I have there net with ap- 
proached more or less to those of Moat Blanc (with only 
■ame ezceptioai on which we cannot yet decide) ; it is in 
the low mouDtains which form as it w«re the advanced pests 
of the Alps on tfie side of Piedmont, from Yvr^e and even 
from Turin to the Lago Maggiore. Among the granitie roclu 
I have observed, there is sot one that is analogous to those 
of Mont Bluic ; there are many whose tme place I shall not 
venture to assign; hut between Biella and Crevacore, neac 
la Sesia, I have met with a trne granite formation having all 
the cliaractets seen in that of the Umonsio, Forez, and other 
chains. The rocks are never schistose there; the mica is 
well defined, and does not at all partake of the characters 
of talc; the quartz is oniformlj disseminated; ihe felspar 
is ofloi earthy ; and the anion of these elements constitutes 
graoiteB, often soft and friable like those of the limousin. 
For many leagues I only found half decomposed granites. 
Lastly, kaolin is there met with, wluch I do not believe has 
ever been, noticed in any part of the central monntains of the 
chaiO) aud which appears very generally to belong to granite 
formations and othen that approach them. 

I shall add that the form even of these mountains is pK- 
cisely that admitted as most common in the granite forma- 
tions; i. e. few esCBipmeots, summits rounded, and as it were 
in the form of paps j valleys extremely eoutorted, &c. 

There are also^ in, the neighbourhood, solid granites. The 
fomoni rock of Baveno, which has afforded, the beantifitl 
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trptah ef feUpar that ape bo veil kn»tn>^ appeai«d to id« 
to belong to the same gruiite fonnation. . It U koomi to Ifa 
worked mDcbon the great scale, principally for building 
bat also to be cut aod polled. There exiata yet aoother 
^ working of this kind near Domo d'OssoUi uid another naar 
Turin ; no doubt the Lngo Maggiore, near which the .two 
^ first quarries are situated, which allowi the. transport of their 
. producte thronghont the whole of Lombard^, and the neigh- 
bourhood of a capital for the other, facilitates this kind of 
commerce ; but it b rather extraordinarj that they should . 
be, at least according to the information I could- collect^ tbtt 
. onl; gntnite quaniea in the Alps from Mout Cenis t« Sl^ 
, Gothard ; and this fact aloue gires some reason for presnni' 
ing that this kind of rock, and coosequeutlf the true granite 
fonnation, is at least very rare there. 

This ejjstence of true gn^ite on one of the sides of Iha 
■ Alps, is analogous to that which has been observed in t^ 
, Pyrennees, where it is knovn tbat the granite most com- 
monlj only shews itself at some distance from the centre of 
. the chun. 

Tlib character however, taken separately, ciHild not lead 
. to any opinion on tbe geological nature of the granitic rocks 
«f Mont Blanc ; it only acquires icaportance when it is joined 
. to the direct obserrations that I have made known. I shall 
' add yet another to it, which is not by itself more decislre} 
but which appears to me equally to add some weight to. mj 
first proofs. 

In the granite formation, and especially in those of gDeist 
. and mica slate of other chains, ores of raetals are veiy often 
found, and generally, more frequently in veins or lodes thaa 
, in beds or muses. 

Jn the Alps on the contrary, from MontCenb to St. 
. Gothard, the ores of metab are scarce, in all tbe mines that 
. I have seen, and ia all the situations I have observed, the 
, ores of lead (at Pesey, Macot, la Thuile, and Cormayenr), 
those' of copper of Olomon, St. Marcel, Servos, . mod all the 
, mines of oxidnlated iron, are in beds or masses. I am ac- 
quainted with but two examples of metalliferous veins tb^t 
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are well detarnrined, one of aorireroiis pyHfes, and Aie othbr 
ef copper pyrites ; but tbe latter is met iritl) prechely in the 
tmTironE of Baveao, near the granite farmatioD, and In the 
mica Alate resting npon it ; and the first in a valley (the Tal 
Anzasca), in the neighbonrhood of vhich the same formation 
of cars. 

Some other nnwodted Tefaii of lead and copper have been 
noticed, that f coald not visit, and, on vrfaidi I might raise 
some donbts ; but many are stlLI, if not in wdl characterized 
granlie, at least in rocks vhlch I presnme to be very nearly 
allied to It, and not belonging to the talcose formation. 

It is at least very cert^n that metallic veins are eittremely 
rare in that part of the chain I have noticed, in which the 
talcose formatim predominates; and that the only two ex- 
amples I was able to discover, are, the one certunly, add 
the Other very probably in a tfifFerent fonoation. 

No doubt geologists have not yet assembled a mfficfent 
tfamber of facts on the occurrence of the ores of metals. Bo 
as to assign their existence in beds or veias to epochs relatife 
to tbe rocks containing them; yet we cannot help observing 
a great difference between their mode of occnrrence in the 
Alps and other primitive conntries, which might seem, in the 
first instance, to possess analogies to those I have described. 

1 am fully sensible that it wilt be necessary to endeavoor 
to observe the junction of the true granite of the Alps, and 
the talcese rocks of the high stfmmits I have noticed, and 
under which I have every reason to believe it dips; bnt it 
has as yet been Impossible for me positively to determine this 
anpeiposition, and I invite geologists, who may visit the 
Italian Alps, to endeavonr to verify It. 

I have not, after all, any want of this last proof for eB- 
tabllshing the little relative antiqnity of the granitic rocks at 
the centre of the chain, as it is principally founded on the 
miiferaloglcal and geological relations of these supposed gra- 
nites with the tatcose feispathic schists, and fceneially with 
all the tatcose formation so abundant in the Alps. 

Perhaps some would raise an objection drawn "from the 
rarity of the granitic rocks in the talcose fonaation to whidi 
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Uiejr haxe been referred^ and aspeuall; finip the poudon of 
that of M«at Blanc in the midst ot the enonnous mass o{ 
which it 1$ as it were the centre, a position aoalogons to tlut 
vei; g^ecall; gj*eti (o tnie granites in other chains. 

It may in tin fii^t place be answered that tlus last cha^ 
racter ought never alone to serve in establishing; 4 conclusion 
on the anteriority of a rock, and that it can in no way 
weaken the proofs I have drawn from the mixtures of this 
rock, and the associations and gradations that unite it with 
others ; but moreover, what is there extraordinarj' in meet- 
ing with the most crystalline rocks of a formation towards 
the centre and most elevated parts of the masses that it con-' 
Btitutes i it appears, on the contrary, that reasoning leads 
one to presume that it ought generally to be so, ^nca these 
more crystalline masses wonld better resist all the causes 
of destracdon than otliers ; following up this idea, which is bnt 
natural, one is led to conjecture that Mont Blanc remains 
now the highest and most central emiuenee of the formation 
of which it is a part, only because it has been, at its forma- 
tion, the most crystalline part of it, and consequently the 
most solid. 

Summing np all the geological facts which I have endea- 
Tonred to prove in the course of this memoir, it appears, — 

1st. That the graniUc rocks of Mont Blanc, and others 
resembling them of the high summits of the Alps (from the 
Mont Cenis to SU (jotbard), are not granites, and that con- 
sequently there does not appear to be any true granite in 
these high crests ; 

2d. That these granitic rocks are but extreme varieties 
(more crystalline and more abounding in felspar) of a talcose 
felspathic rock much more abundant in the Alps, and with 
yfbicib it b found united; 

3d. That this talcose rock, also associated with other 
talcose rocks, constitutes a peculiar formation, predominant 
in a great part of the Alps ; 

4th. That ores of metals almost always occur as beds iif 
this formatioi) ; 
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Sth. That s true gnitiitic formatroit exists in the J^Ips on 
the Kinthern edge of tl)e ch^o, which, from anstlogiei found- 
ed on all (he facts dqw received in geolog;, contribntes, 
witti all the precedigg charactera, to establish the Sttle relaJ 
Hof aniiquitg of (ke ttgtpoted granitet of SSotU Btanc and 
the high J^fi as aelt as that of the tptcote rock* of i^AtcA 
itforptt apart. 
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(AnQBlei da Mines for 1819.)- 



I'he Jnn monntains afford the finest field fiMsible for 
geological obBervations ; jet, It ninrt be confened, that not 
only is their stnicture' iinlcnowD, bnt, wfaaf ll infinitely more 
vexations, that prejadices and errors, sanctioned by nato-i 
nlists otherwise jostlj celebrated, mislead the geologist who- 
takes them for guides, <!anse him l<i commit new erron^ or 
disconrage him by their freqnest opposition to the fact^ 
#hich 6Ser themselres to his tontemplation. - 

The darkness that yet covers Ute g:eological history o£ 
silch aii interesting conntry, is prtncipally owing to the man* 
- fler in wbicir, until now, this science has been studied j fast 
it may be hoped tiiat it will be Aasipated, sinco tMe of tb» 
best works that does hononrto French naturalists^ has given 
to geo[<^ it new direction and range. 
' "When the texture, the facies of rooks, and their cbemieal 
CempositioD were the onlj distinctJTe characters of forma-* 
tions, the primitird rocks offered Infinitely more fkcUl^ Ui 
study than the iecondary aeries ; I cooceiTe I am not the 
only person who has remarked that if we had exceUent 
)irecep(s for the former, geologists bad taoght nt nethiiig 
satisfactory Concerning the latter< 



3.n.llzedbyGOOg[C 



1S8 ' M. CuARBACT onfAe 

I iougine the priocipil cuise of thii dlfficaltr was owing 
to the perfect resemblance that freqneutl; exists la the se- 
condarj class, between rocks situated at great geological 
distances from each other, and consequently to the confusion 
resulting fram it, of many formadons absolntely different. 

Sincft ihe conuderatioa of fossils, in (he distinctive cla> 
meters of rocks has ted Messrs. Cuvier and Brongnlart to 
tbwMU^Unt rAuto'cMttalad ia their mem(At«B tbe mi- 
neral geography of the environs of Paris, many geologigts 
have followed this new route ; and there is no doubt tliat 
from th^ir, steps being more certain, they will much sooner 
be led to the end proposed in geology, which is to under> 
stand the relatire position, of all the .minfral masses of tiie 
tnr&ce of the globe that man can reach. 

The Jura mountains, excessively rich in very various 
fossils, is, perhaps, of all geofOKtcal sites, the most proper to 
be examined in this poiot of view ; the most undeniable 
t(ii!fea:«f dlresdCi^oaamlsionsjaiBird biC»des„4t -every step, 
tii;ftrlwtie tif disQT^i aod. cbavs j the £t«etaie«, Ihe upiet- 
tiB§.«f beiis, tittf tHhsidenoe of efltirs, mo B a ta i n s,, canse: socb 
Hwytisey.lbfttg.aetfvitlisUniUng the best Eonned Msohitiea e( 
aiilj(W*flMgtetf,theiQba«iveriei oatarally M to awod 
t* tbo ftist «MHei «f «U be Ee«s, and caunot aioid deop aod 
pxMngrid MedttatiMt. 

M. Brongniart bad swted in 1817 ». cmuiderabU portiiMk 
att)wJiUa!eb»«n, ia » geolegisal poitt »r view, and will 
^DhftUy pthlish ttie rc«iiU o£ his observatioD*; but as ha 
ba^'not vfiuted th* eaviraaft 9f LaB9-le-Saiiiii«r, I sball eu-> 
ianitoT tft sMilCt JtBOTB tjie gwlogical structure ot that 



In order to render this menwir mora easily wnderstoottj 
- Ae'Mlbmng: i* tt& wrder I adopt : I conuaeooe by dis- 
lingiMkhbig tiw gnait forimttMis.; I dev«lap« tha composix 
ima of each of thMa, bflgianing with tbo lowest masses^ 
geologic^y |p««kiDg,> 4nd follewing them ui the order of 
bsight to thMe tharerown the country^ with which I occupy 
ipyaetf; ie]]Bl«lheitgftogrB[Aioal disposition] and»Uhougl) 
my end is not to give tlie ninCTti {(^Taphy, I yet vo&^ 
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(he natnre of the grmmd in different localities, in order that 
the facts I advjuice may be tM\\j verified; I terbiBate tbia 
memoir by aoticing lome errora until now adopted respect- 
ing the composition of tlie Jura chaiir. The word formation 
haviog received different significations, I cooceire it neces- 
Mrj to Stat* that I apply this denomination to all Bystems 
of mineral masses, wtiatever their nature or extent may 
be, ths reGpective dispositimi of Vhich proves that they hare 
been formed by an nnintermpted succession of the same 
causes. 

Numerous observations, which many years residence at 
Loos le Saunier have allowed me often to verify, have in- 
duced me to admit two distinct formationsi 

The first comprises a very considerable thickness of various- 
ly coloured marls, which coatuns mauy masses of gypsnm 
separated by beds of marl; the whole of these mineral 
masses is stratified, and covered by a second mass. resting 
regularly on the first, and composed of nDtotermpted beda 
of gryphite limestone.* , 

The second formation comprises a great, height of shelly 
marls constantly of a slate bine colour passing into ash grey, 
disposed in parallel beds, which contain some subordinate 
beds of a shelly argillaceonB limestone, often bltaminons like 
the marl near them;i these marls are covered by an 
eoormoas mass of limestone generally oolitic, rery often 
pasdng by insensible degrees into granular and into compact 
limestone; it is disposed in strata parallel to each other, and 
conformable to the marl beds in which it rests. The litpe- 
stone is fermginons, siliceous, argillaceous, and with or 
without nodules of fliiit ; occasionally it contains fossil orga- 
nised bodies4 

* The first diviiioa of llii* Ibnnation will hemfler be *een lo be part ' 
of the new red or ulifetouB Baadilone fonnBtion, and the wcond divisiDa 
it the liw of Dur EnglUb series, (Trani.) 

t These roarb bm the lia» msrla. (Trans.) 

.} ThismBSoflimesMDe Rppareatly caninta of the lower excite divl- 
■ioD, OT the great end inferior oolites- (Trana.) 
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The lecond formation does not slop at thU limeitone, I 
consider it as being composed of maojr otber BuccesBiFe 
sti^g, analogooB to the first ; bat n these do not exist ik 
the enTirons of Looa le Saaoier, I shall only ext«td my de^ 
scription to the top of the first stage. 

Being desirous that my work should accord with that of 
M. Brongniart, I shall only add that the second stage begins 
to shew itself at Salins. It is composed, like the fint, of 
sbelly and bituninous m^rls, on which rests a new and rery 
considerable mass of limestone beds.* 

The second stage forms the summit of the platform, in 
whichj'on tJie S.E. of Salins, is hollowed out a rallcy in the 
form of a gulf ; it is seen on the left of this ralley restiag 
upon the fitst stage; the latter disappears on the right, the 
former sinks in a cniions manner at the cascade of Goaille ; 
it afterwards rises, sod the eye can easily follow it to abore 
Salins ; there remains, near Fort Belin, bat an inconsidefk 
able portion, resting agiuast the top of the first stage. 

I shall describe the first ander the name of g lyphite lime>- 
stone formation, becanse that pelogun shell, which I hare 
not foand in any other position, appears to me cliaracteristic-; 
2 shall call the second oolite limestone fcHrmation, becanse 
that rock appears to me most characteristic of it. 

I should observe that the field of my obserratfons being 
bntof small extent, these dlTisions may not be suitable; 
g«ieraUy speaking, I <^er them only as ptorisional la this 
memoir, waiting until M . Brongniart has characterised these 
rocks ID a definitire maimer. 



* Thu next lUge ia probably comptwed of the OKford cla7"and' the 
beds between it and Kimmeridge clay, such w Coral rag, &c, (Two.) 
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GRTPHITE LIMESTONE FORMATION. 

R(g>id examination of the beds U containt. 

The first Tisible beds of this formation are earthj and 
imperfectly schistose marts, of a deep grej colour, almost 
black, containing sultordinate beds of red gypsnm, the frac- 
ture of which presents curved bundles of small crjstalli&e 
pUtes ; the gypsum also forms contorted veiAs which follow 
the undulation of the iaminte of marl, and the strings that 
cut them, and lastly occurs much miied. 

After an onknown but considerable height of these gyp- 
seous marls, there exists a thickness of from six to eight 
metres [36 feet"] of compart whitish argillaceous limestone, 
fonned of thin and perfectly even strata. 

The gypseous mails again follow, then very marly gypnim, 
less red than the preceding, the beds of which are separated 
by beds of marl, subordiiiatc in their turn to the gypieons 
matter. 

Continuing to rise, many masses of gypsum are met with 
Separated by pure marls or gypseous marls ; the gypsum, 
with some few exceptions, becomes more pure ; its colour 
becomes paler, and passes by Successive shades into clear 
red, rose colour, grey, and white ; the thickness of these 
beds increases, whilst the beds of marl that separate them 
become thinner; the crystalline faces diminish la size, and 
end by disappearing entirely. 

The last mass, furnishing the Guest plaster, contains beds 
of three metres [nearly 10 feel], and even, in some places, 
five metres [16| feet] thick; no trace of gypsnm is again 
found to the summit of the last formation of the Jura monn- 
tuns. 

I know not if, as yet, any species of organic remains has 
been discovered in these masses of gypsum. 

There exists above the gypsum rocks a great height of 
marls, characterised by their varied colours; their section, 
sometimes discovers in the transverse gorges, ribbon like 
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stripes, mafked by different colonrs, the most general and 
best determiQed of which are' — whiie, green, violet, red, 
grey, and blae ; I Ehall deBcrtbe tbem under the name of 
Tariegated marts (manieB Irishes}. 

Tliese marls, generally compact and granular, schistose - 
only in the grey and blue portions, are slightly aggregated j 
they contain more solid beds of different kinds. 

A bed of whmsh liniestone analogous to that which I have 
noticed in the gypseous marls, but coarser, is first seen im- 
mediately aboTe the gypsum rocks.* 

There exists, at a distance from the gypsum that I have 
not yet been able precisely to determine, a bed of very poor 
schistose coal, the ascertained thickness of which, for a great 
extent, is between twelve and thirty centimetres [0 inches 
to 1 foot 2 inches.] 

At some metres above, a considerable thickness of beds of 
a dirty white limestone occnrs, divided in every direction by 
apathose veins, which, resisting better than the limestone 
the destructive action of air and water, often give it appear- 
aace of being divided by partitions. 

The variegated marb afterwards contain isolated beds of 
siliceoas sandstone with impressions, of n thickness varying 
from 3 to 3S centimetres [about I inch to 1 f. 3 in.] The 
organic remtuns enveloped in them at the time of their for- 
mation, t^pearto have been in such an altered state, that it 
is extremely difficult to determine their nature. 

This sandstone contains nodules and veins of pyrites, the 
decomposition of which often commonicates to it a strong 
ocbre red colour. 

Higher up beds of limestone occur almost solely composed 
of the debris of rery small shells ; the common thickness of. 



* Xhsw marls will be at once Kcognised aa the upper portion of the 
new red or lalilerous eandaWne. A good sectioa of variegated mails will 
be sees under the liaa, from Culverbole to Aimouth Poinla, on the coast 
of Devon) between Lyme Regis and Seaton, thiaaeenu of gypsum will 
a!w> be observed amoDg them, (For sectiooi of this coast aee GeoL Trans, 
vol. I. new series, plate viii.) Traoi. 
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these beds is from 15 to 20 centimetreH [8 to 8 Inches] ; the 
limeitone preseots itself as two different ^eciea ; it is grey, 
compact, with a spiinteiy fracture; or else it is yelloir 
brown, witli an unequal and earthj fracture ; in thf former 
case, the stonj matter of the sliellB loses itself in the paste 
enveloping them, so that they can with difficulty be distin- 
guished ; in the second case, on ttie contrary, the rock is a 
yellow limestone, from which the shell is distinguished by 
a chesont brown colour ; I could discover on the surfaces 
that had long been exposed to the air, some perfect ihelis of. 
the genera mytiins and venns, some striated pectens and 
bncciaa. Before the variegated maris arc quitted, sabordi- 
nate beds are found of a compact whitish argillaceous lime* 
stone, of a very fine paste ; then the solid beds of grypliite. 
limestone are met with, the name of wtuch I have talcen for 
the entire formation.* 



* The giyphjle cbUBclsriziog this limatone, aacl the Jun Chun^ h 
veil in the parts I have vjaited, as in those from wbich I have received 
ipeoimenB, i> the gryplun arcutta, (L&m. An. mm vert ed. oF 161S. 
Knorr. P. S. pL tx. fig. S. Gryphaa incurva. Sowerby, pi. cxii. fig. 1 
&i. ParkinBon'i Ctog. Rem. pi. xv. fig. 8.) The gTyph=« cymbium 
much reBemblss it, and perhaps belangi to the same formation t but I 
have not obeerved it iii the Jura, properly so called, 1 have found it in 
an analogous rock on the coast of Normandy, from Havre to Dives. M. 
von Schlotheim appears to have confounded under the denomination of 
gryphites cymbium, the arcuata and cymbiumi but they are, notwith- 
Blending their resemblance, two distinct species. The question is here 
only of the gryphsa areuata, as determined by the good figures of it 
above cited) it is the only one 1 have found in the Jura, properly sa 
called. I have recognised it in many other places, euch as the environs 
of Avalon in Burgundy, near Bayeux and Valognes in Normandy, at 
Cheltenham in England, &c and always ' in rocks dial resembU each 
other in their natnre, their poatioo, and tlie other shells accompanying 

Ifott b$ On Traaaatar. — It is almost needless to remark that the gry- 

pheea incurva, as well as ammonites Bucktandi, mentioned in a subset 
qnent note by the author, as found in the gryphile limestone, are chsrac- 
teriatjc shells of the ties, and that the rock at Cheltenham is lias, and I 
can also stale that those near Bajeus and Valognes, in which this shel^ 
is found, are the same. 
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I should observe that the argillaceons limestoaefonns Teiy 
thio veins in the last beds, almost solely composed of small 
shells, and in the first of gryphite limeBtone ; its colour is 
light or blneish grej, according tu the rock that it touches. 

It results from thisobserratioQ that the gryphite limestone 
belongs to (he same formation as this species of lumachella, 
and coaseqaeutly to the same fonnatina as the immense 
height of gypseous marls that it covers. This important 
consequence is confirmed by the relative disposition, and the 
nniform nature of the beds, on all the points of junction of 
the gryphite limestone and variegated marls.* 

The ordinary texture of the gryphite limestone is com- 
pact, bnt sometimes aJTordS small crystalline gruns ; in both 
cases it possesses mnch tenacity, its fracture is irregular, and 
its colour blneish grey. It takes its name from a .marine 
shell very abundantly contained in it, of which none analo- 
gous are now found living in the present sea& 
■ It besides contains ammonites, belemnites, trochi, tnrbines, 
natitilltes, tMehtatulie, peoteus, donaces, venos', muscles, 
torritelle, oysters, pinnie, entrochites, baculites, orthocera- 
tites, &C.+ 

The difficulty of separating these shells from the rock, pre- 
vents the determination of numerous species of them, and of 
many other genera, of which I could only give an idea by a 
description of characters insufficient to class them. 

* Tha separatian of the new red sandstone and liu ia in general very 
decided. (Traps.) 

+ Among tha ihells of gryphite limeBtone I can oaly determine the 
following species i 

AmmooiteB Bucklandi, Sow. ; it sometiiDes acquires a considerable 

1 have found it at Moniaines near Salins ; to ^e N.B. of Aran, near 
Av^oa,Slc. 

' llie pecten equivalvis, Sow. : which 1 found with the preceding ape< 
dcs, is between Girole and Avalon. 

Notwithstanding the labours of M. Lsmarckon the lerebratulK, and M. 
Faure Biguet on the belemnites, it is not yet possible to determine wilh 
certainty, and conse(|uently with utility, the species of the two genera 
found in the pryphile lintestone. 
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The rock that appears to ban been the last product of 
tha foTmatiDO, js disposed in untuteiTupted Bbata, the''T«T{gi- 
nal and very considerable mass of wUch has been more or 
less deeplj cut away in its upper part. 
, The first, strata often cqntuD, to the hdght of 3 Ot 4 
fieties [niewl; 10 to 13 feet], .veins or bands of B kind (tf<B«l- 
^Breoiuj|«a^one,.wluGh dioiiniih in thickaeu as they riM^ 
and insensibly pass into the true gryphite limeBtoae. It is 
remarXable that tbfls^ beds do not cootajn a slitgle .grypbite, 
TKberever this ftren«cfioni lineatooe occurs, whilst^ where h H 
9ot fpundf . thontuidi of gryphit«s. immediately coyer th« 
marl. 

' At MDUe feet from. the.Bienaceoaa beds,,tb«,liaieatona 
breaks easily into straight piiuns ; the cast of the grypbito 
detacbes itself from the shell, and aUovsan ezuninotioD of 
the interior, where the impiesdon of .the.mnscalar attsch- 
inent of the aaimBl to each valTe is distinctly reu^iaed) 
which rardiy happens elsewhere. 

I shall lastly observe, that these dtells are not mixed and 
fqpread indiatiacUy over evei^ part of these beds; tbe giy- 
plutes are piinctpally assembled in innumerable .qnantitiei 
at their junctioa; the great ammonites are femd lai4 <hi 
their bases among the gryphites; the small ammonltesaredis* 
posed in gnonps with the belemnites, without effecting » 
fixed position in their thickness ; the others are less ab(ui> 
dant, and are placed in.the n^ghbosrhood of these gron.pi. 

These beds are not equally provided with fossils ; soma 
are so fall of them, that the shells compose the greater pari 
of their mass ; others, on the contrary, do not contain any, 
or at least very few ; the latter are even and regalar, the 
former receive an uneven and tubercolons form from the 
la^e shells that occupy their baseB. 
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Geogrt^kkai dbpotition of the Rocki of Ihg Grypkite 
Lmeibme formaUon. 

It hu been seen from vhat precedes, that the conntiTj ' 
about which I am occupied, does Dot shew at any point 
the first beds of this fonnation ; the rock on wliich they rest, 
is bnried at too great a depth for obseirwtiiH]. , 

The rocks of the grypMte limestone generUty form, at the 
foot of the fint platfonn of the Jnra, the bottom of ail the 
valleys, the greater part of the hilb of little elevation, that 
are ronnded and cnltivated to their sumqiiis, and the base of 
all the slopes and hills. When tbey are not covered by the 
rocks of another formation, they are almost alwajs foand 
masked.by alluvium, filling the bottom of the valleys, and 
by vegetalde soil. It follons that their study ofFets many 
more difficulties tiiau that of the superior rocks, the numerons 
escarpments of which readily expose to the observer the dis- 
position. and composition of the beds. 

It is only by assembling numerous partial observations 
that we can he enabled to describe them completely. I 
shall not here undertake to trace all those which bare led me 
to the remits I have made known ; but I propose to notice 
the principal, and the localities that afibrd the most carious 
geological facts. 

In this respect, the baun in which the town of Lons le 
Saunier is situated, ODght first to engage onr attention. To 
the south of the tbwp, and at a gun shot from Moolaiga, on 
the neck of land separating the basin of Loos le Sannier 
from that of Macomais, beds of gryphite limestone are seen 
with the direction of N.N.W and S.S.E. (ooze henres de la 
boussole), and an inclination of 50° to the east; descending 
to Lons le Saunier, aod following their direction, these beds 
first disappear under the vines, they afterwards shew them- 
selves on the road above, with a thickness of from 26 to 30 
centimetres [10 in. to 1 ft.] of limestone without gryphltes, 
with arenaceous veins; an outcrop of partition limestope 
(calcatre cloisonne), is seen at eighty paces towards the 
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west, among the reini which coDCeal the TKriegnte^ Nrli} 
and is distjognished at a great distance bj its coloor, wh|c^ 
is -whiter than that of the neighbonriDg rocks. 

A point of janctioQ ia disoovered there between the grjT 
phite limestone and Tari^ated maris. 

From this point a narrow lull descends towards the town, 
GompoBed of the same beds, the direction of which tnffera 
accidental Tariations, and which lose thenuelTes in the mea* 
dow behind the harrackl. 

I shall en passant remark, that this edifice, tliongh veiy 
modern, threatens to fall into ruin, from the fonndations re- 
posing on the Tariegated maris, and because a solid fiaine 
work has probably not been formed. 

If, from the same point that has been mentioned, the tIcw 
is directed towards Pimont, oa the other dde of the town, 
we alwajs discorer in the Jprindpal directiim of the beds, 
between the tower and the Villeoenve road, a ridge, not ver^ 
nlient, of gryphite beds, which commences from the mea- 
dow, rises to the snmisit of the knoll (butle), and descends 
on the opposite side to the village of Viltenenve. 

By studying this ridge, the same beds are not (mly recog- 
nized with the tame inclinatioo and direction as on the side 
of Montugn, but all those are discovered, which compose 
the variegated marls from the gryphites to beneath the coal 
bed. 

The latter crops out one-third of the way up the hill (4 
tiers cdte) on the side of the road leading to the tower. 
The administration of the salt springs caused a trial-pit to be 
driven, twenty years since, which extended about 30 metref 
^about 6S feet] ; its trifling thickness, and the great propor- 
tion of earth it contained, caosed it to be abandoned; 

Beneath the real bed, the remainder of this formation dis- 
appears under more modem rocks. ■ 

It may be conclnded from these obserrotions, that the 
beds on the slope of Montaign and the knoll of Pimont, 
which hat just been meutioaed, belong ,to the same gryphite 
limestone fomjation; that these beds, evidently moved 
from their primitive position, have been broken in some 
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siftnner^ so tbat a Tery considerable mats, with a mean di- 
KCtioaotN.N.'W. & S.S.E. (onze heores) has been turned to 
the E. ; and lastly, that tbis mtas \iu been agun cut trani- 
veraelj' at the spot intersected by the town of Lons le 
Saunier. To avoid entering itato lotig detuls, I sfadl con- 
tent mffielf by noticing that throngbout tbe extent of this 
basin^ frdm the foot of the platform to MotltjnOrot, the 
ground is, in a neasQre, ftfrrowed in similar lottgilndinal 
masses, ccHitignons and cut transversely like the first. 

Portions of these ntasses that'are not bcoken, have 're- 
mained' at the-bottom ofth^batin, diiitiog at their base the 
separated bills wUch ebCloBe it. The town '6( Lons le Saunier 
it built on these portions of masses, consequently on the 
cd^eS'Of tbe upset beds of tJie grypbite limestone formation. 
. Tills fs the place to mention tbe salt spring that rises in 
tife town, itself. 

In no poiht of this canton is the SaBferOHs gypsum obser- 
vable, the mbririe of soda of which Is dissoWed by rain 
itater, and givtis birth to this spting ; it is however certain 
that it exists in thb ttiterior of th6 formation. I mean to 
examine' if tbe IcaoWledge of the nature of the ground may 
not lead to tlte determination of the place containing the 
saline roi^.' ' Tbfe hills in tbe environs of the toWn do not 
Expose any outcrop of gypsum, but every thbig shews tint 
tbe knoll of Fimont contains it; I have noticed-aa elevated 
itdge' of grypbite limeStoa^ dn tbis knoll, coveriog a coq> 
stderablc ' thickneto oflvariegated mirlg ; uowj in all tbe 
gypsum ^ti^rieEf of tbe Jura, the masses of this rock occur 
pr^ciselyuoder these same to^ls ; it'may therefore be pre- 
sumed that masses of gypsum exist iu this knoll, but that 
they are masked by the debris of i more recent, formation^ 
wUcb corers the lo>er part of the farie^ted marls, )>egin- 
ning with the coal bed. . 

-''14iis conjtctnve acquires. addiQonal support from, the 
extatetice' of a sm^l ' spring' of selemtons water, which 
breaks out precisely at the lower part of tbe variegated marl 
beds. I shall here state that this spring supplies the foun- 
tain of the abbey, the waters of which are known in the 
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town not to be fit for^resslng vegetabks or for the pArposes 
of washing, owing twltsc^otrtainjag solptmte of Ume. 

It is then Tery probable that- the knftll of I^mODtcontuns 
gjpiam. ' On tlie other hand, the UTariable ahnndance and 
elevation in the Ttfllef-of fhe udine springy she* that t)ie 
Waters come from an elevated place ofi^ring a large snrfuce 
to the rains. 

Now, the knoll of Fimottt, which of all the anrronnding 
hills most indicates-the presence of gypsnm, is still the only 
one, within a radios of more than three kilometres [14,000 
feet^ that unites these two conditions ; it may then be 
presumed that It contains also the saline rock travetsed by 
the rain water before it arrives at the spring. 

It will not be misplaced to mention here a phenoihenon 
rather frequent in the Jura, which is essentially owing to- 
the formation I am describing ; I mean of the funnels which 
suddenly form, by the sinking of the surface of the gronnd. 

The machines for the extraction of the salt water are 
placed at the bottom of a vast funnel IS metres [about Si ft.} 
deep, which has originated in a sinking of the ground, at 
an unknown bnt no very distant period. - 

In 1793, a considerable sinking took place in the 'Rue 
des Dames ; the inhabitants of the town were seized with 
the greatest fear, when they saw a house 'gradually sink and 
disappear in a gulf which was immediately filled with water; 

Witnesses worthy of credit state, that the waters of the 
saline spring suddenly became low, and were greatly dis« 
torbed during' this event. ... 

Lastly, there recently occurred between the two former, 
a third, but mucli less considerable sinking ; although I Wfti 
not at that time present, I nevertheless learned with cer^ 
taiuty, that the spring was again disturbed by this caase', - ' 

The explanation of the fact 'is very simple ; it can b6 
conceived, without having reconrse to any hypothesis, that 
the systems of enormous beds, when upset into the positions 
in which we now see them, could not coincide so exactly 
with the inferior roclu, as not to leave some empty spacei 
between them. 
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The water, while travenlDg these inbterranem paisages, 
must, by its motion aod the presBure resultiog from the more 
er ieu coDsidersble eleration of the springs tliat feed it, 
contioually wear away their sides, aad in the end oraia 
sioiuags that sometimes extend to tlte surface. 

Lastly, when it is observed that ten punqn constantly em- 
ployed to obtain the waters of the Lons le Sannier spring 
greatly augment tfie rapidity of their snttterranean conne, it 
will not be surprising that this event should occur more fre- 
quently at thi^ point tliaa any other. 

From obs^rrations mode daring these sinliings, on the 
iftUne spring, it cannot be donbted that at least a part of its 
waters does not reach them. Now, it is precisely the direc- 
tion in which the gypsum iieds of the luoll of Pimoot ought 
to ocpur : this fact repden the existence of taliferous gyp- 
«Bm infinitely more probable in the heart of ti^is hilt. 

Two other saline springs, known by th£ names of Comoy 
' Fits, and the Saioir Pool Pits, form, with the above, the 
objects of the Montmorot salt spring works. 

These are Bituated at 3 kilometres [aboat 3^ miles} to the 
west of the former, on the hill oppodte the knoll of Pimoot, 
»ud separated from each olher by a longitudinal hill of the 
grypfaite liraestone formation. 

Two trial pits, cut in the variegated marls, tiave shewn the 
existence Qf gypsum on this hill; 

The springs of Salins, worked at the two salt-works of Salios 
and Ure, are situated in the same formation ; on the rigbf 
side of this valley the finest escarpments of the gryphite 
limestone formation are seen, and the best gypsum qnarries 
of the Jnra moantnins w'»'ked. 

While terminating my observptiona on the position of the 
salt springs of this department, I shall mention a specimen 
of roseate saliferons gypsum, brought from the commune of 
Toulonse, situated at two myriamelres [more than IS milesj 
from Lons le Sannier, which was sent me by M. Blchet, exr 
secretary of the prefecture. My researches to discover its 
position have as yet proved unsuccessful ; but nuiqerous in- 
diualtODs give mc hopes of finding it in the eii4. 
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L8stl]r, two small salt springs have been mentioned to me 
u occnrring in the communes of St. Lanthain and Tour- 
mont; aqnarrj of gypseous alabaster was formerlj worked 
in the former. 

These indications are perfectly in accordance vith the 
Batare of the rock which seires as a base to the ground of 
the three communes ; and it is remarkable, that their posi- 
tion, with Kgard to the springs of Lons le Saunier, is at a 
■mall distance from the general direction of the beds. 

In the npper part of the valley of Lons le Saunier, the 
gryphite formstioo totally disappears beneath the -oolite for- 
mation ; but it bf^gins to rise below the village of Coaliege, 
where it forms small hillocks, which have a direction from 
&E. to N.W., and it is easy to distingnish the neighboKriag 
rock solely from their aspect. 

I here state that the gryphite limestone formation is be- 
neath that of the oolite limestone. I should preuiise that 
this important allegation is not the result of doubtful obser- 
ratinns, but that I have already seen, by the aid of manj 
sections, at Montaign, Montmorot, &c. the rocks of the 
second formation cover those of the first ; the suite of lliis 
memoir will moreover shew that not a step can be made in 
the environs of I»ns le Saunier without acquiring proofs of 
this fact. 

At the foot of the village of Perrigny, a bed is seen in 
nbich the gryphltes are transformed into pearl spar; their 
white colour contrasts with the base of the rock, coloured 
dark red hy oxide of iron : it is placed five metres [about 17 
feet] above the variegated marls. 

This peculiarity is only interesting because a similar lime- 
' stone is found at great distances from each other, belonging 
DO doubt to the same bed. At the iend of the meadow, and 
from this point to Lons le Saunier, the gryphlte beds have 
still a S.E.andN.W. direction, that is, the same as this 
portion of the valley ; bnt they again acquire, at a short 
distance, their general direction, which varies little from a 
N. and S. line. 
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The most devated hill met with on the left of the road 
fnun Lons le Saniuer to PanaeMierei, u the loilj' one, where 
I hare u jet been able to recognixe in place the bedi of aili- 
ceoQS sandstone with impressions. 

The coal-bed of the giyphite limestone formation appetirs 
en tbe samoiit of the Savagns bill, on the sooth of the 
Tillage. 

The luudl of Hentmorot is based on a sm^ isolated 
portion of the longitadioal hill separating the two neigh- 
bouring salt springs, cut on the sonth by the principal vallej, 
and on the north, bj.a small transrene gorge. 

This isolated knoll, anrnnd the foot of which the graphite 
limestone formatioa is recognised, is crowned bj beds of tbe 
oolite forautioa ; this point offers an nndeniable proof of the 
proposition I have adranced. 

- On the north of the knoll, a fine breaking awaj (arra- 
chcment) of variegated marls is discorered, the beds of 
which mn nearly N.N.W. and S&E. (11 heares), and in- 
clined towards the east at £0° ; it is in these nutrls, at 300 
metru [650 feet] to tbe N. of the gorge, that two pits 
have been drives to the gypsum; the dark red colonr of that 
which.1 collected among the debris, leads me to ttiiok that it 
belongs to the inferior masses of the formation. - 

The two gjpsnm quarries of Conrbouzon and St. Luit^nt 
are situated on the prolongation of the direction of these 
beds ; ererj thing leads roe to believe that the; are hollowed 
out of tbe same longitudinal hill (coteau), which disappears 
at Mont Orient, beneath the oolite limestooe formation. 

The grjphite limestone rocks of the valley of Macomais 
are but the prolongation of the hills in tbe basin of Lons te 
Saiuuer, which ore covered io the interval by patches of tbe 
oolite limestone formation. 

The coal.bed which I have already noticed at two points 
in the Lons le Sannier basin, occnn ^ain in the valley of 
Baiinie a. Vrnteiir^ where an excellent gypsum quarry is 
worked ; it belongs to the same formation. ' 

This Hoall bed of coal did not appear to me worth work- 
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iflg at aof point ; bnt k is very renurkabU on account of jti 
constant inferior position to tlie gypsam masses, tn which it 
nutjr senre as a guide, and by its great length ; it has been 
recogniEed a> far as the department of .the Donbs. . . .. 

I shall not farther extend my observ^tioo^ on the giyphita 
limestone formation, in order to arriTC more speedily to the 
folloTiog 



OOUTE UMESTONE FORMATION. 

Examination of the beds composing it. 

The marls of this formation differ from the preceding by 
thdr constant grey or slate blue colour, by tbeir much more 
slaty texture, often by their bitumiaous nature, and by the 
fossil shells they contain. 

The lowest are compact, fragile, and of a slight grey tint ; 
they contain a very great number of small ammonites, belem- 
Dites, entrochi, some small pec tens, and terebratulx ; th« 
shells are found changed inlo pyrites. These first marls con- 
tain nests of cubic pyrites, and oxide of iron, arising from 
the decomposition of the sulphur. 

Higher up, fewer ammonites are found; the mar) becomes 
earthy, and contains thick beds of marly limestone, in which 
■mall bacculites truncated in the manner of entrochi are 
seen. 

After a great number of beds with few shells, one is met 
with of prodigious richness as to species; belemnites, pec- 
tens, and anomiK, grouped in families, form alternating 
strata, in which the cementing rock is scarcely discemable'; 
among other less abundant shells that it contains, I may 
notice ammonites, donaces, nautili, mytili, baculites, ei^- 
tr^hi, apd cardis. 

The grouped shells are generally small ; but isolated 
belemnites 15 centimetres [six inches] long are found, and 
ribbed pectens of the ^ze of the hand, that are easily de- 
tached from the rock ; it is remarkable that the small bivalve. 
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which I coBilder niaj be referred to the genai anomia, is 
Teiy raxe in the Jiin erery where but in the piBrlB of the 
oolite fbroution. 

Between the beda, namerons nodoles of tenacioiu marl 
exist, possessing very remarkable peculiarities ; they are 
solids generally of a cytindricol fonn, the axis of which) 
from 8 to 10 millimetres [less than ^ inch] in diaiDeter} is a 
•malt tobe of iron pyrites, oftea. decomposed, filled with 
calcareous spar; they resemble In form columns, ballns- 
trades, eggs, fniits, ^c. ; some are found more than a metre 
In height, their position is nearly rertical ;. the latter tube is 
sometimes forked; two are very «fteD joined together, and 
the form of the solid is always modified in consequence. 

No fossil shells are seen in these detadied bodies, whilst 
on one side, the tubercular nodnles, without central axes, ar* 
filled with them ; smong the shelb are found, renus, planu- 
lites, ammonites, belemuiles, trochi, turritells, entrochi, 
baculites, and rarely pecteus. They ore so well preserved 
that they appear as if just taken from the sea ; some are 
coTered by a very thin bed of sulphuret of iron, which gives 
them a very Iieautifnl bronzed appearance. 

Lastly, very large irregularly rounded nodules are met 
with, of a compact and britUe marl, the interior of which 
affords cracks as mncii as five centimetres [two inches] wide, 
lined and often filled by sulphate of strontian, of a white or 
^ht sky blue colonn* 

After having ohserred these nodnles, situated on the same 
ourls, we know not which to be most sorprised at, whether 



■ The nilphsM of itrootiui in votuminoaa cryitalline manei, oFi 
very lengtlKned pUte, but exUvoiely brittle, and of a djrtjr white, more 
or len blueisb, appear* to belong to the inferior mauet of the oolitie 
limeatone, aad commonljr occur* «ther in cavities of the limeitoile, or ia 
those of the large ihelU, nicb u anunonitea. 

The analyu* made by H. fiertier ha* verified the nature of this iut>- 
itance. I have teen it abaalutely in the uine podtion lining the cavitie* 
of very luge tumnoiiile* in the bed of Ergoltz, tKar Ueslal, in the en- 
virons of Baile, accompanied by belemnitcs, and a ahell that appeals to . 
be the Lima antiqnata of Sowerby. 
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the regular and constant form of the fint, the abttndance of 
Tarions shells, as it were eiclusiTely found in the aecondy 
or lastlj' the existence of very pure crystals of strootian in 
the midst of the latter, the mass of which does not appear 
to contain any of the constituent parts of that substance. 

The explanation of tliese facts is yet a problem, the solu- 
tion of which would be most interestiiig. 

Above the very shelly bed, the marls become bUnmiuous, 
and coatain an imramerable qaantity of small flat bivalres, 
of the breadth of a lentil, only distinguishable by their 
transvene and almost circular stris. 

The action of the air in the first place divided these marls 
into thin lamlnse, resembling the finest slate, and afterwards 
reduces th^n to powder. 

Besides these microscopic shells, lamine with iqipressions 
of very flat ammonites and planulttes (planalites), are met 
with, as also soma small entrochi or bacnlites. 

Tenaceoos beds from 1% to 24 centimetres ^about 5 to 10 
in.} thick, occar in the midst of these bitaminoos marls, con- 
taining small veins of black and brown bitumen, divided in a 
rectangular manner by very fine white ipathose partitions ;* 
the rock itself is impregnated by a great quantity of bitu- 
men ; impressions are there seen of ,^id% plaDuUtes (plana- 
lites), anomiie, a thin and brittle triangular bivalve, and 
muiy other genera of shells as difficult to determine ai the 
latter. 

I observed a height of more than 30 metres [about Sf ft.] 
of these bituminous slaty marls, and I have not perceived 
their upper termination, which proves that they are still mora 
extensive. 

Marls without bitumen succeed them, and rise to the first 
oolite beds ; they are imperfectly slaty, and in a great mea- 
sure earthy ; they contain at their upper part beds of shelly 
and marly limestone, between which are found large ammo- 

* A flattened kind of bluk fouil wchhI, which spliu into recUn^lar 
pieces, Kparated by thin ipathose puiitions occun in the liu iimrli ct 
Lyme Regit, u alio detached flat piecei of > ■imilu' nature, the vege- 
table itructure of which ia Dot apparent. (Tnuii.) 
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nitei, pknulitei; and ilautilites, disposed parallel to the bed% 
i^rmiDg a kind of nodule euil; separated from the marl. 

A bed of oolite, compoMd of small grains of oltde of inm 
cemented b; marly liraestooc, regularly rests on this enor* 
mous matt of mart beds ; the gnuna are yellow aod re^ 
-their fcrm resembles that of guopowder ; the cement ia often 
feTroginons, its colour Is th«o reddish brown ; at other times 
it is grey, like that of the inferior marls. This oolite has 
not much tenacity, and the actuM of the air ledaces it to 
powder, but it is more durable in proporfion to the oxido of 
Iron it contains. Its richness is sometimes so great that it is 
worked as an iron ore.* 

The common tliickness of this bed u two raetr^ [about fi 
feet in.] ; it varies to five [about 10 f. 6 in.]. 

Among the numerous shells it contains, I may notice 
plaonlites, belemnites, ammonites, terebratulte, pectensj 
trochi, donaces, nautili, and entroclii ; the two first are tlie 
most abundut.f 

Crystals of sulphate of shontian occur in the geodet of 
calcareous spar eiisting soioetimes in the middle of theet 
efaells, especially in the last whorls of the planulites. 

Above this ferrnginons bed some beds occur atill separated 
by marl Strata, forming the passage from grey compact SMriy 
llmMtoae Into yellowish siliceous limestone ; the marlafter* 
-wards disappears entirely ; the passage is even (udden wheM 
the ferruginous bed is thick. Here commences that ibn^ 
ignite of oolitic granular or compact limestone, composing the 
nscarpment irf the first platform of the Jura. 

From the idea attached in miueralogy to the denf^nlnotlon 
of granular limestone,, it may appear surprising to see tilts 
rock amimg the secondary formations ; it is nevertheless 
certain that limestone beds, composed of small lamellar 

* Thii ia evidenlly the inferior oolile. (Trans.) 

i For a deUtiled list o( roasil ahella conUined in the English inl^'or 
oolite, coiuult Mesars. Conybeaje and PhilUpa' OutUaea of Ihe Geology 
of Engluid end Walea, p. 339, Sic. (Traaa.) 
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giains sre fonod in the Jim, which xre extreneljr dlfflctilt 
to he dbdngnished at firat light from primitive granalu 
limestone; bat id the fracture traces of compacl: psrtioai 
«Gcnr mixed with the ciystilllBe parti. 

The compact partians cemmimlj form the base of the 
fookf wd the iMOellar gr^i tre <mly sabordinate. 
. Inthe DoIHic limeitone, the rite of th% grains varies from 
one bed to the other, from that of a raperseed to a out ; bvft 
Oxf axe nwlj M of the samecisein thciamebed. 

I ahovld obscTTe, that, from the form of it! grtdna <hh 
nek Wts niore nearlj allied to piioUte than oolite, hot ■■ 
the graioB geflerailj are jexj small, the lint denomhiatioa 
irould be improper iu the greater nnmher of coses. 

Howeret snail the grains may be, concentric layen are 
e3Moat«l«a]ts Men In them ronod a nuclena, often cryslaU 
line ; Mb nnclem is sometimes tbe fragment of a baoalite, 
tKtroohns, or soms other marine shell t now these organic 
bodies tould not bore been lapidlied and enveloped hj 
tHaaj layers befnc the formatiMi of the rock ; <hi the other 
hmd, irhatever may be the nature of tfa« other iraclef, th4 
grains enveloping them hone prObrttty been formed in the 
liiair manner ai the odiers. I Coneelve then I can vrith 
lome certaiaty advance, that in Ae Jnra oolites, tbe grahis 
did Dot exist bpfore the formation of the paste, «nd that 
tbis rook has not been formed hi the maaQer of conglome- 
rates. 

Tbe oo^c and granntar iimestones aiKertiate, and pass hto 
MM another if inaenrible gradations. 

It contains various proportions of silex ; numerous veins 
and iirt^pjlar nvduks of hUck and white flint (silex) oceur 
in it, wbtch, by long etposnre to the ^r, are often trans- 
formed Into spongiform quartz. 

In niimennis beds, and on the surfaces slightly corroded 
by the atmosphere, an innumerable quantity of debris of 
very minute marine bodies are seen, such as entrochl, orthb- 
ceratites, haculites, rermiculEe, ramiGed polypi, spongeSj 
fee These fossils ajeso much idwtihed with their matrlK, 

K. 3 
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that none con be distinguished in. fresli f ractares of the rock ; 
some large pecteiis, belemultes, uid terebratals can oalj be 
^pierceived. 

At a considerable height, beds of granular llEaeitone are 
found fall of circular and small smooth pectens, of the size 
of « lenttL; afterwards a grey compact limestone always with 
diut nodules, containing lai^e imbricated -|iectens, and a 
.longitudinally striped biralve, referable to the genera msctn 
or venus. The valres of this shell, without being separated^ 
J4»pear to have becm turned over the plane of their' jnaction, 
so that , the teeth no longer correspond ; large biTaJves^are 
also geen with deep folds, the genus of which it has as yet 
been impossUrie for me to discoT«. 

Among these last beds there is one, the rock of which 
peFfeclljr resembles the gryphite limestone, and which H 
surprisingly rich in marine fossils ; besides the greater put 
of the shells that I have already noticed^ I hare Gannd very 
fine .orbulitea in it of the size of an«gg, which I have net 
elsewhere met with; an imdetermined fragment of anon 
gnnized body of the size of an arm, hariag a bony texture, 
ftod in this respect analogous to a nnich smaller fossil, which 
J. found in the department of the Doubs, and which bears 
some resemblance to the spine of a sea fish, of a species of 
sting ray (raie aigle);* fragments -of a very large biralvea 
are seen, the shell of which is more than five millimetres [^ 
inch] thick, with traces of many other animals.f 
, ' the compact limestone afterwards becomes very sUiceons, 
and contains no shells. Cor a great height ; it la transfonned 

* May not ttiia be the same kind of bone nbioh I hsve deacribed kt 
ib^ ruliw oi MinH fUh ia the fint vol, GeqI. Trant. new teries, p. 43) 44) 
sad figured pi. 4, diflerent apectes of which ue found in the transition 
limSBtone, cubonifetoiu limestone, liu, oolite formation, and chalk i 
(T-.,.) 

+ Among the sheila found in this rock, and of which very 'eir of the- 
specie! are described, or m a stale to be deterrnined, ammonites discus 
it Sonerby may be noticed, which 1 have foa&d in the ferruginous 
otditicrackofAisy in Burgundy. The pecten lens. Sow. isalBo found in 
Burgundy in the mme rock and with the tame ibelli. 
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into beds oTccHichoidal flint (siiex conch o'l d es), il afterwards 
re-appearsin regular and TBiy thin beds. 

Above it are seen, first in a compact limestone, afiervards 
ia a granular limestone, very beantirol, smooth, aild striated 
terebnttnlK, of the size of a pigeon's e^ ; the^ are assembled 
in groups, and adhere but slightl; to the rock. 

Thej are associated, in tbe granular limestone with en- 
trochi and echinites^ the entrochi are so abundant, that they 
form the greater portion of naatj beds ; terebratulK, not so 
well preserved as the former, are again mixed in it, with 
certain nndetejroined bivalves, of which the interior cast 
0DI7 is found. 

Beds of large grained oolite occur at this h^ht ; around 
the grains, the rock forms concentric lajers, which leave no 
doubt of the contemporaneous formation of tbe grains and 
their matrix. 

This rock Is sometimes hard enough to receive a good 
polish ; its colour is grey, slightly blueish, but the edges of 
the bed and fissures are of a yellowish white colour; this last 
tint is produced by tbe alteration of the former, by the in- 
increased oxidation, of the iron it contains, wherever water 
has been able to penetrate. 

This alteration of colour is seen in many quarries of bnild- 
ing stone in the Jura ; a kind of natural ornament in the 
buildings results from it, producing a verf beautiful efiect. - 
It'may particalariy be observed in the town of Besaugon. 

To the limestone full of terebratulae and entrochi, succeed 
beds, slightly shelly, of white oolitic and granular Umestooe, 
furnishing the best building stone in the country. 

Quitting these beds, no more granular limestoae is found 
to the second stage of the oolite formation. 

Very thick beds of compact limestone alternating with 
oolites, constitute the top of the first stage. 

Tbis compact' limestone is. white; its fracture, at first, 
undetermined, becomes, as it rises, more and more con- 
choidal ; in the upper beds it is brittle, and its fragments 
are very sharp. 
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A zoophite, which I tetefta the ^^n aitrea or tadtlpsn, 
with regular hexagonat tubes, is freqaestly net with in the 
compBct UmeitoDB of aa nndetermlaed fnctve; Mme 
pectroi itnd terebratate are alto leenia it. 

The hut be<Ii of brittle Uneitonft donot ^>pe(trtocaiitriB 
any Epedps of orgaoic mnsini.* 

Od the lut «f these bada rut the mnrb of the next stage; 
b«t I do not propose to describe theu bet*, because they do 
not occKT, ai I hare already stated, ia the eofimm of Lons 
)e Sander. 



Oeogrt^kicat Distribution of the Rocks of the Oolite 
Formation, 

■ The rocks whose composition hat jnst been described, 
form the first step of the immeoBe amphitheatre presented 
by the Jura chain on the aide of Fraoce ; the road from 
Lyons to Strasbourg, for a length of four myriameters [about 
30 mites} on each side ofthe town of Lons JeSaunier, is traced 
precisely at its foot in a direction from S.S.W. to N.N<E> 

To the south of the town, the edge of this step is deeply 
farrowed and dirided into longitudinal hills coTered to their 
summits with wood. On the north it presents a vast plat- 
form cut by some transverse valleys, and bordered by well 
cultivated knolls and hills ; these hills, of small elevation, 
and situated on the prolongation of the slopes, are almost 
always crowned by a few beds of yellowish rock of little 
extent. 

Observing the sides of the valleys with care, I recognised 
throughout their whole extent the succession of beds I have 
noticed. 

The marls are nearly every where masked by the vege- 
table soil ; they are only seen in some broken places, so that 

• The bedi described by the author between the inferior oolite and 
the tint sUge, are iDO«t probably analogoiu to the great oolite, &c. of 
the EngliBh eeries. (Trana.) 
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th«ir fint itupection nifht. leave doobtl on tbeirprolragatioH 
beneath the mass of oqIUic limeBtoue.; I had long observed 
thew before I could decide this question ; but I at last re- 
macked in some placet, aod especially to tb? £. and S.E. of 
Conliege, an iaseosible pusage of the marl; limestone beds 
into the oolitic beds ; now, the first are sobordinate to the 
naiiliedi; it h then evident th^t thej all belong to the 
GRnie formation. . I had moreorer occasion to make eica^ 
vationi beneath the ferroginous bed, and I always found the 
niBrls, vbich leaves.no doubt of the existence of the mari 
beds i>CDeath the solid beds of oolitic limestone. 
- The perfect identity of the beds on each side the valley 
proves that they hare been united, and that they originally 
formed hot mie mass. 

The nature and respective dispositions of these nunera^ 
mosses being well understood, the manner in which the 
valleys have been formed may be concluded, without having 
Eecpurse to any hypothesis. 

In fact these mineral masses have been deposited by the 
waters of the sea : this fact is proved by the marine animals 
found throughout their whole extent. When the waters 
atHindooed them, tlie marls must have given way under the 
weight, now become more considerable, of the mass that 
Qovered them ; their slight tenacity offering less resistance 
than that of the upper masses, tlie waters carried them 
away and excavated passages in their mass, forming vast 
galleries.* 

If we represent to ourselves the considerable thickness of 
the marls, in some places 100 metres [338 feet], the follow- 
ing picture presents itself to the imagination : 

An immense platform, under which vast subterranean pas- 
sages exist, which the waters continue to enlarge, sinks as 

■• The character of the« valle jb would appear to be anWlogoiu ta Ibe 
Talleyi on ihe edge of the oolite escarpment near Bntli, 6 c For an ac- 
coDnt pC the valleys of denudation on the south coatt of Devon and 
Dorset, consult Prof, Buckland's memoir, in llie 1st vol. new series, of 

tlie Geological Transacliona. (Tmns.) 
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the jnarl is carried avay from beneath it ; the portiont de- 
priT«d of all support giTin;; nay to their eoormotis weight, 
descend and break ; their dehns are washed away bj the 
waters, rolled to-a distance, and deep raiines or Talleja are 
left in their places. 

The better supported portions resist, bat are mined at 
their feet, dieirbeds projecting orer the edge of the mptarec, 
are npset, are placed in inclined po^tioDS, and are cnrred 
and contorted according to the form of the rocks oo which 
thej rest. From thence the monotains and the Tarions 
forms taken hy their beds. 

The carems occarring on the oolitic mass, are owing io 
some of these galleries, the roof of which being bettar sop- 
ported, has only fallen in part. The; are tme subterranevi 
valleys. 

I have not the vain pretension of creating an aniversal 
sjstem. I merely state that I apply my reasoning solely to 
the rocks in which I hare observed the facts on which it is 
founded. 

The valleys of Macomais, Lons le Saanier, Voitenr, &c. 
form, at their commencement, the furrows in the platform 
I hare mentioned : they are afterwards prolonged across the 
slopes and hills. 

The general aspect of their elevated sides is that of a wall 
of rocks, which is surmounted by a rocky and almost vertical 
formation, covered by heaths, and from which descends 
with an uniform slope a fertile bank, covered with excellent 
vines. 

The line of junction of the rocky wall with the kind of 
prop commencing at its foot, is precisely at the separation of 
the two enormous masses of limestone and mari; we are 
always certain of finding the fermginons oolitic bed there; 
this line follows the slight inflexions of the beds, that are 
generally almost horizontal. 

The action of the air and water decomposing the maris 
that support the limestone beds, would mine the foot of the 
escarpment until the foUea masses covering the marls with 
debris should protect them from the atmosphere ; since then 
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the talus vonld be coTcred Vitfa vegetabte itail, and would 
<Hi]y~from time to time be esjWMd to the falliog muses. 

If it is obierred that the calcareoai mus is split in all di- 
rections perpendicalar to ita strata, and that it breaks in right 
lined prisms, it will be seen why the escarpments are always 
perpendicular to the beds; and the regular and constant 
form preseoted by the tidef of the vailejrs will not be at all 
nrprising. 

The upper part of the third nlley abore mentioned, 
known b/ the name of Roche de Banme, appears much more. 
ref:ent than the others; the pscarpmeots offer considerable 
predpices, from which frequent falls occur ; the debris form 
a perfectly regular talus of 45% which is not aoy where 
corered by vegetable mil ; and it is probable that ages may 
elapse before it can be cultivated. 

The form of these valleys present the same sinnootiea as 
a serpentine river ; the salient angles of one side correspond- 
lug with the re-entering anglee of the other. If these par- 
tial defiatiofls are disregarded, there are but two principal 
directions, one from S. to If. the same as that of the longi- 
tudinal Tallies, and the other from S.E. to N.W, 

It Is remarkable that when the ffrst direction Is changed 
into the second, there is geaerally found on the east a small 
accessor; valley, rounded in the form of a gulf. 

This lact may be observed in the valley of Macomals, 
opposite Moyron, in that of Loiu le Sauuier opposite Ravig- 
ny and Conliege, and in that of Voitenr, opposite the Abbey 
of Baume, and above Nevy. 

Does not this shew that the waters of the sea retired froiA 
this country in a general direction from S.to N. i tbat the 
interior currents formed in the midst of the marls, having 
met with obstacles In certain points, had in their course 
roshed from right to left, but not being able to force a. pas- 
sage towards the east, they only formed a kind of circus 
there, returning upon themselves, so as to throw themselves 
wholly towards the N.W. ? 

The entrance of a deep cave Is perceived In the small 
gnlf of Revigoy, composed of immense subterranean cham- 
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bers, siinated in « ddeA and south dlreetioD^ sod cfim- 
maaiotting with each otlHr b; poinges of diHerent dimeii-. 

- The riTcr la SeHle, fiowisgat the bott«n trf thn f^lej of 
Voitenr, rashes Mt <if a care perfectly reiembliBg the hut. 

If it be oftserred that the latter iii rituated preciselj on 
the Dorth of the former, that li to »f , In the direcMon hi 
which the waters of the sea hare retired, it will appear rerj 
probable that the two ctrea comuaiHiicate with each other, 
, uid form but one. 

' A'kind of nbterroaean lake prerenti the rerification trf 
this GOirjectnre. ' 

' It is Terr pntbable that the rocks rf BKnne, mentioiied 
rirote, foim a coatianance of the carera of la Seille, and that 
they hare fallen down mnch later thanthe other ezcnttiou 
<tf the valley of Voltebr. 

- The calcareons nau of this formation is trarersed throogh* 
evt lis height by very niimeroiis clefts; it follows that the 
ratD waters are not retained on the sarbce, they Enfiltnte 
down to the marls, and give rise to many spriogi always 
situated at the foot of the rocky escarpments. 

This is the cause that there exists neither foootains nor 
riralets, throoghont the extent of the platform, which com- 
pels the inhabitaats at the villages to conrame only cistern 
water. 

It follows alio that the gtoond is lighter and more £t fo> 
the cnltnre of corn. 

Lastly, the waters, penetrating into the carems, gradually 
wear away their sides, and Id the end prodnce sinkings re- 
sembling those I hare described in the gryphite limestone 
fomnation. 

The first stage of the oolite formation is not complete in 
the vicinity of Loiis te Saonier ; the platform rises at the 
comneacement of the valley as high as the beds containing 
entrocht and terebratulie above Gonliege, to the thin and 
regular compact limestone beds that precede it ; it is still 
lower above Perigny. 
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ft sth^m 8t St. 'Manve, Oto^ot, and netrtj' t« MiAel, ttta 
height of the oolitic and granalar beds, which a&rd~the beat 
ftmtdlnK ttosHs. 

' Beds of nompact HmeatODe, with an nndetcrmined ami 
conchoidat ft«ctare occnr near the falfer Tillage j tfcej' pro- 
duce the moM eateemed lime in the c(HiBti7. 

The Yalley of Lons le Saanier, after having been enclosed 
io the linik «f the plaitfonn, suddenly opens to the right, near 
fhe iriltage of Perigny. 

' Ttia limit, distant Ski)<MQetres [about 1| mile] on the east 
of tbs lowti,paMes by the Villages of Pahnesuire, Laiigny, 
VoHenr, and FroDtesay ; it afterwards tnmi a little to tfa« 
east towai^A Poligoy and Arbois. 

' The pUtform is prolonged, on the left of the Talley, to 
Mdotaiga, formitig s ronnded projection which separates the 
two basins of Lons le Saanler and Micoroais. 

Beyond ttte limit of the platform, the basin of Loos le 
Saunier is bordered on the left by four longitudinal hill), 
having a N. and 8. direction, which are united together, 
and to the projection of Montaigu by passes of little eleva- 
tion ; it opens out to the right, and is Iwnnded by very flat 
hills. 

The oolitic rocks bare, in this part, been almost entirely 
carried away : some scattered patches only remain on the 
gryphite formation, fonnlng the knolls of Montmoret, Pi- 
DooDt, I'Etmle, the hills of Chllles, le Pin, Montin, Plaimd- 
sean, Arlay, &c. These are, it may be said, the witnesses 
of the great convulsion that has torn sway the platfmn which 
covered all this country.* 

The gryphite limestone rocks have been laid open through- 
out the greater part of thb extent ; I shall observe, that in 
all situations where the junction of the first marls of the last 
formation with the gryphite rocks can he observed, they are 
foand disposed in beds parallel to the portions of beds on 



* Theae patches ■eem to be outlien leMQibling those of the aame rocks 
in the vicinity orB&th, &c. (Trtna.) 
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which Ibey rest, and dhided uto siiiaU prisms porfectly re- 
■embliag a psvemenl. 

This obserratioQ had, for some time, shaken mjr t^ioioa 
retpediog the distioctioti of the. two fonnatioas ; bat I have 
lince conviDced mTself^'that this panUeliim »alj beloogs to 
the first beds depowted on the.gr}7hite foimatioD, and that 
loMi after the. marls no longer present this iciationihip. 

Tiie most complete proof is obtained of the diffennce of 
formation of these two kinds of rocks, hy seeing the most 
ancient beds break: through the foot of the tains of.skelljr 
marls, between Conliege and Perigoy; also breaking thaon^ 
abow the bitnminons beds of the knoll of Pimoat,.withaB 
inclinatimi of 50* to the east, whUst the latter dip in a con- 
trary direction; by seeing them rise nearly to, the ooljtic 
beds at Montaigu, to.tiie marls of the secMid stage at SaKasj 
and much higher still in other places. 

I shall lastly add, that immediately on the N.E. of Lons 
le Sannier, perfectly horizontal bfdsoC pyritons shelly marls 
are found, and that . at less than a fon-shot to the north of 
this point, Terticat beds of gryphite limestone are seen rinng. 
aboTe the gronnd, without varying sensibly in situation; 
which clearly shews that the pyritons shelly marls, and con-, 
■eqnently all the oolitic rocks, did not exist. at the time of 
the displacement of the gryphite beds.* 

This is the [dace to describe the siagnlar positionsjn ^hich 
the upset beds are fonnd of the .enormous masses of oolitic 
Umeslene; but not to prolong this memoir to .too great a 
length, I shall not undertake, to .treat .on this gubjectwith 
all the detail of which it is susceptible ; I shall confine my- 
self to citing the following exas^les : 



• Then ■ppMMOCM may lery euiljr be produced by Ikulti, tnown 
not to be UDCommon in liu, the cout section I hare given in the Oeol. 
Tniu. vol. i, new lene^ plate 6, thew* gome that have aSected both 
the lias and new red wndMone beneath it. That coEuiderabte bolts 
occur in the neighbourhood of Lorn le Saunier, is clearly seen by the 
author's account of that country, therefore the different beda may easily 
come in contact with different dipi. (Trans.) 
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*ne projection of MoDt^gu with the first longittidinat hill 
joiDiBg it, forms a creek sttvBted on the protoDgation of the 
first direction of the lalley of Macornsis ', the waters, descend- 
ing fram Vernsntois, have upset the beds of this slope towards 
Ihe B; and carried amy Into the basin of I.,on8 le Sannier, 
ihe oolitic marls which covered the projection, leaving as a 
wiUess of their existence, some remains of beds at the end 
«f the village on the grjphlte rocks; the waters not being 
able t» break tke tatter, have been compelled to return upon 
themselves, and to cut, in order to eater iiito the valley of 
Hacomais, throogh a cdnsld^nible mass of beds which were 
united to the apper part of the hill, and which, at present, 
form an isolated knoll opposite the village of Moyron. 

Bejbod Hacorsals the valley opens considerably to the 
right ; its waters, thtawn bock by the corrent, descending 
from the rillageofVatix on the opposite west sideof Munsy 
hill, have upset Its beds tb the W.S.W. 
' There is very little inclinatioB on the part of this hill 
looUng apOD Lons le Saunier ; but it always increases to- 
wards the' other extremity'; In the quarry of Paradis, situated 
oppoute Macornais, beds'of entrochi and terebratntK lime- 
slone are seen inclined at more than 4S'. 

The beds of compact and eoiltic limeitoae covering these 
last, and which very much resemble the brittle limestonCj 
form on the west a knoll, the stratification of which is 
nincK confused, and which is not altogether detached from 
the hill. 

It is veiy remarkable that this species of promontory, 
from whence a view is obtained oier the whole breadth of 
the plains of the Saone, rests immediately on hotiEontal beds 
of gryphite limestone, an escarpment of which, from six. fo 
eight metres [abont 20'tb SSft-.] in height, and 100 [338Yt.J 
in length, crops out amimg the vines at the foot of the pro- 
montory. 

This fact proves in the moat decided manner Ih^ the 
difitarbances of the rocks of the oolitic formation caiinot be 
owing to a cause from the interior, such as ait eatthquake. ■ 
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Mont-Orient, situated to the sonth of Lobs le. Sftoaier, 
b«hbd the vilLfge ot Courbouion, pr«9eBt« verj curious dis- 
turbuices of ibe beds. 

Tbia mount iatercepts the commimtcatioo of twp loDg 
viljages, being situated in the iine between tbeni, aa4 
|)resen(s a very elevated escarpment on the side of Conr> 
boozoD, of two systems of twds upset to the E. ud W. on 
the bottom of the lower TftUey, and resting against Us side^ 
the beds of which ore inclined towards the ceotre on the left, 
Hid are horizontal on the right- 
To account for this singular disturbance, it is suKcient 
to imagioe that the waters that desoeodod from St> I«nrient 
towards CoarbooKOUi having formed. In this broad part ol 
the valiej, two galleries instead of one, separated b; a 
mass, either of gryphite bedsi, br flaads more solid than 
tbe rest, in each side of which the s'mkiag took place 
as in two differeut Tallies, and tb^it beyond, the two united 
ennenta entirely carried away the beds, which were thns 
left nniuppoTted. 

These beds, leaning against each other, opposed such re> 
aiatance to the watera, that they were compelled to open a 
paasage to the west, near the Tillage of Geringe. 

The beds of the right side of this mount occur disturbed 
under Toriout angtea ; they ore first incliDed at about 40°,~ 
and afterwards at 75*. 

Idtstly^ these compact and oolitic beds are in a perfectly 
vertical position; but those on the left have sunk more than 
the former. 

. The country honse of the late Peer of France, Veniier, is 
ritnated on the summit of this mount, at the separation of 
tke two lyitems of disturbed twds. 

At its toot is worked, in the gryphita limestone formatloa, 
the gypeum qoarry of Conrbouzon. 

I ought to state, before I terminate this memoir, that the 
two rodt formatioDS of the Jura chain have already been 
noticed fay sereral geologists ; but I should, at t^ Baaa 
time reqiark, that they considered that which contaiDt 
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gffpMtes, as more oiodeiu thao that vf the irttevongmcf 
limertone of the Jur<fj ahiok easily breaki into conchoidal 

. Thscuneof tUB«rrorwai owiag to tiie respective «xte«t 
ind limits of these fotmatioiiB not beinj known, organie 
TemtiDS weresopposed to be extremely rare in tbe Hcondf 
and very abundant in the first, and lastly the beds were cen« 
ddered to be more horizontal- in the latter than the former ; 
so that the limestone formation, the beds of which were 
arched, appeared referable to the transition series, whilst 
that of the gryphite limestone was regarded, and with 
reason, as a secondary formation in all the force of the 
tenn. 

The most important geological fact that I hare proTed in 
this memoir, and of which the hollowing out of the valleys 
and carems of this country ought to be a necessary coDSe- 
qaeoce, was unknown. I speak of the existence of enor- 
mous masses of marl beds, beneath the gryphite limestone, 
and beneath the different stages of oolitic limestone ;, in 
order to explain these great effects, recourse must be had to 
purely gratuitous hypotheses. 

Lastly, these marls, which always appear as if over- 
lapping, either at the bottom of valleys, at the foot of 
platforms, or on their summit, not having been distin- 
guished, as to their formation, from those found in irregular 
beds among the clays, sands, and gravelly soils ; they 
were considered as deposited after the formation of the 
valleys. 

It followed that the gypseous masses of the Jura, which 
are the most ancient of all the mineral masses of that 
chain, appeared to be of an inRnitely more modern for- 
matioQ. 

Thb memoir is very incomplete, and partakes greatly of 
the haste with which it was written ; but the subject is so 
vast, that it would require many years of observation and 
study, in order to understand the immense quantity of 
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fossib tfaat exist io the envrrons of Lons le Saaaier, and pro* 
perl7 to describe the rocks bed bj bed. 

The much more limited eod, that t propose, will be ac- 
. compliabed, if thb memoir may serre to dupel aome errors, 
that were entertained vith regard to the geological stracttire 
of these mountains) and it may, in the end, render their 
study more easy. 
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t^ ihe relat^e position of (he Serpentines 
(OphioUie$). DiaUage Rocks ( MtiphotidesJ, 
^atper, ^c. in some parts of the Apennines; 
hjg Alsxasder BsotioyiJiaTt Memher of 
the Rt^al Acadtmg of Sciences, ^c. S/e, 

t^ati^.^^btSxy*.^AettAmly«t8d€aee^,Beeanhet(^, ISWL 
(JUuwh* dM UhtMfbi imi> 

IirrBODDctros. 

IT is nbw Tei7 gesetally agraed thit the end of potllks 
tSeology is to be abls ta nadentandj u exactly oA cm*' 
pfetely as poMible, tke Mtore and attaxtan of the cn»t of 
tk gUbe, aod to disc«Te> if feneral asd comtaat laws hsM . 
goTRBcd this stmctn«. 

Tho precise detemfaiiitlDii of the rodkt, mlnenlB, Mtd 
foMil argatmc boifies comslltiitiiig the difli»e>t portioni of 
this crust, and lastly that of tbeir r^tive poMon, ne tfa«l 
principal and peiKaps only n«an> tbat era ffloble «s to 
Bcqnii^ this knowledge, and lead us to the general, inte- 
lesting md oieful reswlts ^at it proniseSi All geologists 
are agreed on these three propositions, and all endeavour to 
discover by different means the order of superpoiilioo of 
fbnnatioas and tke redu composing them; bat all are n»t 
yet eqoaUy agreed on the alilhy on deternihitig prerioariy, 
And independeirtly of eiery other consideiMvM, the racks 
enteiing iato the stnictare of formations. Some, without 
altt^ether rejecting this mode of constdering them, attach 
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Tcry little importance to it ; others, conrounding, it with the 
state of relative positions (positions respectives), desire that 
mioeralogica] descriptions shonld coustantlj accompany those 
of the fonnationa. We have for a long time exerted onr efforts 
to prove that these two subjects ought to be separatelj treated, 
that their confusion is necessarily carried into the science 
and retards the progress of it j we have with pleasure seen 
these principles admitted b j man j foreign and French geolo- 
gists, and it is to be remarked that those even who do not 
desire explicitly to recognise them are compelled to submit 
to theni, as it were in spite of themselves, in their geological 
obserrations. Those that I am about to bring forward will 
agun prove, at least I venture the hope, the necessity of 
this distinction. It will be seen that it is very dif&colt, often 
even impossible, to l>e able to determine the relative po- 
sition of formations composed of particular rocks and fossil 
organic bodies, if the differences of these rocks and foBuls 
have not previously been made knovm with precision. 

Among the rocks whose relative position in ^the crust of 
the globe are either obscure or little known, are reckoned 
certain ophiolites* (opfaiolites}, or rocks with a serpentine 
base, diallage rocks, and even jaspers ; notwithstanding the 
hboors and qumerous traveb for some time undertaken by 
celebrated geologists, the knowledge of the position of 
these rocks has remained either incomplete or uncertun ; 
and I even venture to say, that in many cases, a very false 
idea has been formed of it ; this state of nncertsinty was 
principally owing to three causes : 
■ Ist. To the rarity of one of these rocks, the Jasper. 

* I have given the characlen of these compoied rocks And thote of 
their varietiea in my eaaay on the iiuiieralogicil,cUuiticationornu^«d 
rocks, inseited in the Jounial des Mines, vol. xxiiv. No. 199, July ISIS. 
It is faund (ranslaled into German, in the work entitlsd, " Taschenbuch 
fur die g«iammle Minenlogie ; " by H. C. Leonhard, (Kh year, page 
S78] and into Italian, in M. Moretti's work; <■ ClatsiGcaiioDe delle 
Rocce. & Milano, 1614." M. de Bonnard baa inurted the whole with 
■ome modifications and additions, which I am disposed to admit, in the 
Sd edition of the " Nouve'au Dictionndre d'hiatoire natureile," at the 
word — raohe. 
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9dHj. Ta tke confiiuoD that has reigned, from the want of 
h good DiiBehilftgical determinatioD, bctwefln the rocks vith 
a flerpeotine btfs« of difitreot fonaathns. 
' Sdlf. To tKe slhiCtare of the serpentines (ophiolites)^ 
la mass, which oft^ occnr as isolated mountains withoat 
diititicl ttratificatioD, without foreign cbaracteristic bodies, 
&c. 

It certainly required this anion of nufavorable circum- 
stances to conceal the trae position of these rocks from the 
obseryation of geol6|^sts distinguished for their scteace, tbrir 
activity, and their work^ who have befol^ me travelled 
orer that part of the Apennines, where I have with certainty 
observed the position of these rocks. I have at the SHna 
time acquired new proofs of the preseoce of rocks as per- 
fectly crystallized as granite, placed on aggregate rocks as 
coarse as sandstone, on roclcs perfectly resembling those 
which, in the same canton, contain organic remaios. The 
facts I am about to expose will prove these two results, and 
the quotations I shall bring forward will shew that they were 
not only neither well known nor generally admitted, but 
that persons haie often been deceived with respect to them- 



Article I. 

£!numeration and designation of ike principal rocks 
composing that part of the Apennines zekick forms 
the subject of this memoir. 

Those parts of the Apennines which are situated between 
Genoa and the north of Florence, and the envtrons of Sienna, 
not comprising tbeiiills that border the Mediterranean, pre- 
sent three kinds of principal formations, which we shall 
designate by the following names, withoot considering, in 
this enumeration, the order in which they occur. 

1st. The sandy, marly and shelly formation (terrain sablo- 
raameux-coquillier), or tertiary formation of Broccht and 
almost all geologists. 
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3dly. The calcateoos saaditone formation (terrain calea- 
leo-psammitiqHe ; the ar^naria, &c. of the Italjan geologists. 

Si\j. Tlie Eerpenttue formation (terrain ophiolitiqne). 

I mention the tertiary formatioa in this communication 
solely to shew that it is not forgotten ; but as it bears bo 
Arect relation to the serpentine formation, tfae pdndpal 
object of this paper, I sliall not here speak of it. 

There are some other rocks or formatioDB, either subor- 
dinate to these, or in an independent position, nich as the 
gypsum and saline formations. Those of ms>rble or crystal-. 
line limestone, Vbich I equally pass over in silence^ either 
because they are foreign to my subject, or because I am not 
nactty acquunted with their relations, or lastly, liecaose 
I have nothing more to say concerning them than has been 
published by Italian naturalists. 

I confine myself therefore to the examination of the rela> 
tive position of the serpentine vith the calcareo-sandslone 
formations, aud I ought, consistently with the principles J 
have above laid down, preTiously to determine, with, the 
greatest possible exactitude, the rocks composing these for* 
mations. 

1. The calcareo-sandstone forms, in this part of the 
Apennines, the principal mass of the mount^uB, and may 
be considered as the base or fundamental formation. It is 
composed of the fallowing rocks. 

a. A calcareous micaceous sandstone; that is to say, a 
rock apparently arenaceous, but solid and even compact, and 
hard enough to strike fire with a stroke of the hammer; 
more or less mixed with mica, aod often traTersed by veins 
of calcareouB spar ; its predominant coloiv is blneish grey 
with a cruEt of reddish brown (pietra aerena of the Floren- 
tines). (Mountain of Fiesole near Florence j Oneille; 
Barigazzo.) 

b. A micaceous sandstone (macigno and bardellone, 
Brocclu), passing into schistose sandstone and even a spang- 
led (p^llet4) aigillaceeos slate alternating with them (Doc- 
^ia ; Arezso ; Fiestde}. 
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These tvo rocks differ but little from e>ch ottiei. 

e> A Terj fine .graioed compact limestone, easj to breokj 
with a con cbtHdal fracture, sometimes a little xalj; of aa 
ash or blaish grey colour, with veins of calcareous spar. 

(At Rochetta de b> Speita ; at Doccia near Florence ; «t 
Pietnmala, &c.) 

d. A marly schist, sometimes rather solid,' but extremdy 
fissile and dividing in the manner of slates (between Biiri- 
gazzo and the Col of Bosco-Lungo, road from Modena tei 
Pistoia), sometimes of a yellowish brown colour, of a dull 
and even earthy aspect, and resembling marl ; often even s» 
fisule and disunited, that it is impossible to obtun a speci- 
men Gt for shewing its characters. (At Rochetta de b 
Spezia, on the borders of Cravignola). This schifit passes 
into a dull argillaceous slate containing a little mica, into 
spangled (paillet4) argillaceous slate containing more mica, 
without from this circumstance ceasing to be marly, that is, 
ceasing to effervesce with nitric acid ; in this respect very 
different from aucieot argillaceous schist, which is dull, and 
does not contain lime. 

Sach are the rocks of a calcareous, arenaceous, and schist> 
ose nature that occur most abundantly in those parts of the 
Apeninnes I have mentioned. They alternate with each 
other without any order, often many times in a short space; 
they pass into each other by jnsenuble gradations ; they 
form entire and very elevated mountains, chains of hills 
and monntuns of great extent, and offer some peculiarities 
in their structure^ which I shall make known when I 
describe the places where I have observed the positions that 
constitute the principal object of this memoir. 

3. The ophiolitic at serpentine formation is composed^ 
to these same districts, of the following rocks, forming its 
principal and essential parts. 

a. Asbestiferous greenish serpentioe, brown sei^tentiae: 
with diallage, and common serpentine. 

Throughout the whole valley of the Magra, and the Vara ; 
iii the environs of Prato, on the north of Florence ; on the 
south, at Impmnetta ; near Fietra-mala, on the road froin 
Florence to Bologna; to the north of Genoa, at Mont 
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Ramazzio, and probnbl j od the coast froni Genoa to Inurea, 
Sk. 

b. Diallage rock (Eupbotide of Haitf^ Granitone of tiiv 
Italians, Gabbro of M. ion Buch). A rock composed, in 
the cantoni to which I confine my observatioos, of compact 
or sublamelkr felspar, of greenish serpentine, of schilier 
spar (diallage metatlo'ide)) and sometimes perhaps of Quartz. 

On the western shore from Genoa to Savoba; the felspar 
is granular, with qnartz and more talc than diallage. 

Al Voragglo ; the felspar is granular, with diallage or (ale 
of a dull green colour. 

At Figline, on the north of Florence; compact waxy 
felspar accompanied by lamellar blueisb grej felspar, with 
diallage and s little green serpeDtine. 

In the valley of Suvero and Cravignola, to the north of 
Brognato, &c. 

3. The Jasper formation (ternun jaspiqoe) composed of 
extensive beds or mountains of jasper, subdivided into strata 
or even extremely multiplied and parallel laminie, some- 
times red with a dull fracture and coarse paste (atPrato; 
at Fietramala), sometimes red, of a finer paste, with either 
violet or dull green zones. It resembles tlie ribbon jasper 
of Siberia, though it does not possess either its hardness, its 
beautiful colours, or its fine grain, and it differs still more 
from It by perfect infusibility (at Monteoero near Ko- 
ehetta).* 

There are two jaspers. The greed and translucent part, 
which possesses a little of the exlerior characters of petro- 
silex, is infusible with the blowpipe ; the red part is equally 
so, but it becomes discoloured, and the surface of the scales 
becomes slightly shining. 

This formation contains, as a sobordinate rock, beds of 
altered red jasper, passing into red whetstone schist, and, 
as casual minerals, black oxide of manganese, compact and 

* Dr. MacCuUoch has given an BccouDt and Bynapsia of joaper rock, 
in his geological clanjfiotion orroclu, division, 'OccoBioDBl rocLs;' fiA 
■Uilea,"th>tit ocean indiacriminately both iathe primary andsMoaduy 
cl™*.." (p. 639). {Tram.) 
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verjr b>rtl> mixed with crystalline quartz and browu ocbre 
or nmbeT earth, which appears to be an alteration either of 
jaiper or of mangiaiiesifeTans red schist. 

i shall not enter farther Into detailr respecting the rocks 
composing these formations; 'many of them have been welt 
described by the Italian geologists, Meesra. Viviani, BanK} 
Bmcchi, &G. and by the French geologists, Messrs. Fanjas, 
ConUer, &c 

It is moreover for.nataraliits who live on the spot deeply 
to study these details, that require time and frequent visits 
to the same canton. I do not therefore' pretend to havft 
completed this description, but to have sufficiently studied 
it for my object. 

I ought uow to shew the manner in which these rocks and 
formations occur together. 



Disposition of these rocks with regard to each other. 
Sect. I. Directly and clotelg observed. 

I haie recognised these relations in three principal places, 
separated, in a right line, more than thirty leagues from each 
cither; and this positive knowledge being acquired, I hare 
been afforded the means of recognising the same mode of 
occurrence in places where it was not go evident, and to 
content myself with analo^Us, the value of which I now 
appreciate, in order to apply it to other foundations in 
which this disposition is shewn In an incomplete manner. 

The first place where the relative position of the three 
formations is shewn in a perfectly clear maaner, is the small 
valley of Cravignola, leading from Borghetto to the village 
of Rochetia; this village is situated at about 15 kilometres 
[llj miles] to the uor^h of Borghetto uid Brugnato, and at 
%6 kilometres [about 431 miles] in a direct line to the 
N.N.E. of Spezia. . , 

Following the bed of the torrent of Cravignola, a gorge „ 
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caleud Uut cots tlu foot «f two voviiUUmi. and wUcfei 
COBUQveatljr expoiei tbeir itnictnre. 

That on the right bftok which is the lowett, sod whicb » 
reprasented ■Jmoa entirely (fig. 1. pi. ^} sbowi th* oiol 
«e«iiatt ot the foUowiqg cockt, inclined botn If. to &, and 
c^sDDg each other. TbeM rockl uci, proceeding freoi thf 
U^B^ to tbe lowest, 

iBt, Green serpentine with diallage homogeaeona, but 
nmch broken, and a petnwiliceons lerpekUiM. The latter 
is compact, cou^taios vUtUh petrosil«^, disposed in iir«gii]ar 
tpotp ^nnufg into little veins in the green paste. It cor.. 
tains cromate of iron, some pTrilons points, and very little 
diallage. 

^y, JMall^ge rodi (or granitoDe of the lialians) i^ thjck 
feeds, of tol«rabl}' regnlar size, and situated beneath th^ 
serpentine, (see fig. I^ at S.). This diallage rock is com-i. 
posed of white and greenish felspar or petrosilex, and shining 
diallage in very large plates. It olEers some varieties, the 
principal of which are ; a- serpentine dialkge rock passing 
into the preceding rock, and onljr dtfiering from it by more 
silex and the presence of diillage in large plates, b. calca- 
reous reddish diallage rock of a greenbh petro-silex paste 
vith thin winding plates of steatite or greenish talc, and 
i^nmerona red spots of snblamellat carbonate of lime : dial-, 
lage is rare ia it. 

The npper beds of diallage lock, these that Immediately: 
MIow the serpentine, are of a green paste, which celonr is 
seen to be ^wing to serpentine. The inferior beds offer a 
mixture of a deep green, a pale green, a greyish, a white 
snd red colonr. The red part is not jasper, feat as M. 
Viriani has observed, it is a red lamellar carbonate of line. 
Diallage is there less abondant, and the rock is travened 
by veins of calcareous spar. 

3dly, The rocb; that immediately follows it (at C) is R 
jasper, generally red bat sometimes striped or Eoned with ^ 
violet and greenish cplonr. This jasper is very splintery, at 
least <»i the superficies of the formation ; it is cleanly stradv 
fied in beds mom or less thick, rarely attaining two deci- 
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;netres [about 8 inOimd often leidncsd into tkio itnU, nad 
-(InHWt lamioK of fnun thiee to fair CADtimetre) [little more 
(b» 1 in.] thick J thoae bedi, hi^lj: iaclined from N.E. to 
• &.W. or nearly so, are gsnenllj rtratgh t, parallel to ewk other, 
of grmter tkickiiesa at the upper porlioni near.the diallage 
nmk{ rerj thin utd tbev s tittle linnons below near the 
cape lermln^iiig tlie moBRtoin. They are porfectlr diitinet, 
Jk*^ vnooTered throoghoot ■ great port of their extent, and 
COHoeolod onlj! In % few points hy some patches of twf, 

Tbii swuntalo, which ts rounded while moantiag the 
, torrent of SnTore, hejond the TiUsfe of Rochetta, shews eq 
that Bldfl abwlHtelf the sane rocki, and In the same posltioB, 
It is seen, u wall as in the portion I have just described, 
that the diallage rock of a red paste Is always, that whidi 
touches the jasper ; which aeons to indicate that it owes its 
IWlottr to the same cause as that rock, and that it is Terj 
(ifarly of the same epoch of formation oh this jasper. 

The novntun (fig^ 2), on the left bank of the tonent of 
Cravignola, bean the name of Moatenero, and appears to 
be the foot or base of that which was shewn us bj the name 
- Mont Silra. It is not less steep than that qb the right ude, 
fiid being like it peipendScnlor at its base, it shews clearly 
its iaterior structure, and afiFvrds preoiaely the same series ef 
rocks< The jasper, which is here a little more compact, 
and the »ame varieties of diallage rock, occur la the »a» 
positions. 

But centinotng to mount the torrent of Cravignob^ and 
fkenetrating as it v^ere into the interior of the mountain, we 
ought to be able to see, in consequence ot the inclination of 
the beds, the rocks situated beneath the jasper, and conse- 
9u«)tly beneath the diallage rocks and serpentines ; and, 
in fact the jasper suddenly ends opposite the confluence of 
the Suvero and Craiignola, and we see : 

4thly. Alternating beds of a soft and Tory friable schistose 
rock (E), and a compact limestone (0), succeeding the 
jasper without interruption, and whose stratification is en- 
tirely parallel to it, as represented fig. 1. pi. 1. The friable 
Bchbtose rock is not a primitive argillaceous Khist, in the 
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pradu acceptadeb. of tliat tena^ DHerenan a^lkccom 
ichist, u it might at fint sight be considered : for Krgill»' 
cemu schist, and above all that coniidered as primitive or 
even tran»tioD, is generally bard, of a fine and «loBe grain, 
and often shining; if it contuns mica, it is as it wei« di^ 
solved and not in distinct plates. The schistose tock that 
ocean here beneatb.the jasper, possesses neorljr the opposite 
characters, it is so earthj and easilj hnd^fin, that a speciw 
men of a certain size cannot be obtained. It is either of a 
' d nil yellowish, greyish, or even nearly blackish colonr. The 
mica when met vith, which is bat very rarely, is seen dig^- 
■eminated in small jangles, difficult to be observed, and 
that which eontpletes the series of its differences, is that it 
effervesces strongly with nitric acid. ' 

This rock, when homogienons, is then a greyiih marly 
schist, SHch as I have characterized it in my mineralogy, and 
when It coDttuas mica, it is eaactly referable to that which I 
have elsewhere * named doll micaceons argillaceoni date 
(ph)llade micac^e teme). 

This marly schistpasses into compact limestone by insen- 
sible gradations, and alternates with beds of a fine compact 
limestone, of a smoke grey colour, and of a clean conchoidal 
fracture, traversed by numerous veins of calcareous spar. 

The immediate and evident superposition, cannot (henher« 
tie doubted of the serpentine, of the diallnge rock, roeks so 
clearly crystallized, and jasper on calcareous rocks which 
ofi^r all die characters of a deposit (d'nn sediment}. 

Before I qnit this example uid the place that furnished it, 
I onght to state some other facts that will ctHupIete its 
history. 

While monnting up the Moutenero or the mountain of 
Silva, and traver^ng the Col of Beverone, in order to pass 
by Garboglaria into a valley which joins the valley of the 
Varra at Madrigaano, tbe jasper formation is constantly on 
the right, that is towards the £ast, here rising towards the 

■ Hiiwrtlogical obHification of maai rodu, Jounud del Uine% voU 
axxiv. p. 5. &C. 
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summit of the moDDtBin, aod in which the'compact oxids 
of manganese is worked, that apparentlj occurs in dinend- 
nated nodnles. This jasper is most generally red, aad con- 
tuns portion* of agate ; it is tmrersed by numerous vms of 
white qnartz, which present cavitiee lined with crystillized' 
quartz. When the Col de Beveroae Is passed, the jasper h 
seen on the left, towards the summits of the maantains, 
always resting upon the limesfone and marly schist, shewing 
its existence byroTled fragments on parts of these mountains, 
and at a distance by its occarrence on thick beds, arid by 
the reddish colour of these beds. The superposition of 
these two rocks could not be discote red from this obscure 
disposition ; bat being known, the analogous positions are 
easily traced here. Yet, as the serpentines do not rise to 
this height, so many rocks are not found, and it is only in 
descending from Beverone towards Madignano, that they 
are again discoTered in the same relatire position. While 
mounting towards the summit of Mont Silva, the jasper is on 
the right or East, and the limestone and marly schist on the 
left or West, rising from beneath the jasper ; and as this 
calcareous formation occurs throoghont a considerable ex- 
tent, all its peculiarities may easily be studied. 

The mixtureof marly schist and compact limestone is seen 
to be still more frequent and complete here, than at the base 
of the mountain. This portion of the calcareous rock mixed 
with clay appearing to have collapsed more at the general 
desiccation of its beds, than the pure compact limestone, 
open clefts have resulted, which bare been penetrated by 
marly schist The letter being removed. by some cause' 
which it does notibelong to thy subject to search for, the 
lower portions of the limestooe beds have remfdned divided 
into a moltitnde of prisms perpendicular to the plane of the 
beds, and separated from each other by open clefts. This- 
dispomtimi, remarked by Targioni and the Italian geologists, 
has caused the name of alberese costellino to be given to it, 
i. e. kiufestone, became the ridges of the prisms are often 
very sharp. If the calcareous rocks affiirding theseprisms 
were cut near tbeif base, and perpendicular to their sides, 
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tho section resaltiog ftom it would offer that ratnova aspect 
that characteriies tlte prisms nimed the iniD-ihaped muble 
of FloieBce. 

Thb obgerratioo ought not to be considered u Ae des- 
cription of an isolated fact, nor as the explanation o^nin- 
, formed marbles. It it mited to the ge^ogical historr »f 
these moaotaioB, leading ni to detemise the geological po- 
ution of the Florence ourble, and reciprocally to establhh 
in a more certain manner that of the calcareons formatioa 
which rapports the serpentines, dialkgo rocks, andjaBpera, 
We shall find this rnin-fonned limestone In places far dis- 
tant froni this lut, and the envlroni of Florence, is a geo> 
graphical poiiUon, which bean the greatest analogj to that- 
of the formation we are describing. 

The second example, taken like the int from the north- 
ern ^de of the Apennines, is the least complete ; we hare 
teen but two different rocks in erid«it raperposition ; the 
positim of the third nuut be presomed from analogy. 

This second example occnrg vn the N.W. of Florence, 
near the small town of Frato, and to the W. of the village' 
of FigUne, uid on the mountain named Monte-Ferrato. 
I had the great advantage of being conducted bj M. Nesti, 
and Count Baidl, director of the Florence cabinet, wKo. 
has published a very good memoir on the diallage rocks and 
jaspers on Monte ftmio. 

This moaotain, examined oa its sonthem side, presents m 
rounded summit, of littl« elevation^ composed of serpen6n» 
and diallage, without any distinct stratification, but disposed 
on the contrarj, in iir^ufar masses as it were, sepaiated 
from each other, jtX withont-rcaUr bang so, and traversed 
b7 veins of asbestus. It is on the summit of this mass oC 
■erp«itine that U. Brocchi believes he has faund and re- 
cessed prehuite. 

Beneath Ais mass, at neoiijr a third of the nMmntaia^ 
be^ht, and stiJl on the smithem side, the jaspes appears in 
the secti4W of aiavine (pt. 1. fig. 3), composed oSceorse sed 
jasper, mixed with a little greenish semi-tianspaFent jasjviv 
It is sometimes in thin lantins, sometimes in thick strata, 
but always so splintery that a solid specimen of the 
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Mse of BO egg caniKit be obtalaed. These very nameroai 
strata, all parallel to each other, are highly ioclioed, and 
dip to the E.N-E. voder the preceding serpentine. But it 
has beeo imagiaed that at the point of contact <>f the jasper 
and serpentine^ the latter rock is altered ; it becomes wliitisb, 
fiiable, granular, and has some appearance of an altered or 
imperfect diallage rock. Beneath the jssper, a portion of 
the moantain is passed over covered bj vegetable soil, pai-> 
tarage, and woods, which affords no opportanity of any 
where seeing the inferior rocks exposed, or iii their primitive 
poution. Bat large lileclu of limestone (D), and even 
heads of beds afe from time to time met with ; this fine com- 
pact Umesttme, of a smoke grey colonr, posseraes all the 
characters of, that of Rochetta, and although I have not 
seen H evidently beneath the jasper and serpentine, it may 
be presumed that it is, as at Rochetta, placed under these 
rocks ; analogy indicates it, and no observation proves the 
contrary. 

Oa Ait side the mosntain the diallage rock is wanting ; 
but on its northern side and towards its base, thongh still 
i^an elevated titnation, a tliick mass of this beantiful rock 
is worked, which is here very hfard. It contains, besides 
compact felspar that oonstitntes its base, a aoblaminated 
felspar possessing a sBght violet tint, and melting before 
the blowpipe into nhite enameL Its slightly fat appear- 
ance caases it at first sight to be taken for qnartzv 

Idrge and good millstones are made of it. 

Descending Irbta these quarries ioto the plaid, we find 
not the jasper bed, it is probably too thin, and appeavs to 
have been redaced in thickness as mnch as the bed of ser- 
pendne has augmented, bnt small fragments of jasper dis- 
seminated Id the soil, that indicate its place, and lower 
down the fine compact limestone of a smoke grey colour.* 

* Count Bardi had remarked the position of the serpentine on tbe 
jwper, and had slated it in a memoir published in Ihe 2d volume of the 
Mempire of the Florence Inetitule, eolilled, Osserv, miner, eopra alcuni 
Ilioghi adjacenli alle pianura di Prato. He rays, page SO of this memoir, 
** Tbe gabbro (eerpenline) immediately rests on the jasper, and reaclies 
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Let as now pass on to the third example of the saperpojitliiii 
of the serpentibe jasper fonnation on the calCareo-mBrly 
formation. This seems the most complete; all the rodks 
appear Clearly above each other. It is ifo longer at (he foot 
of the ApenninfS, hot placed on the efest of that chain of 
monotains. ■ It occurs in a place of easy access, I would say 
more, in a place freqaenled bf all travellers, and conse- 
quently by all the geologists who pass from Florence to 
Bologna. 

As I vinted this place some time after tho96 precedtagj I 
then' considered that the saperposition (bat I had remarked 
at Rochetta, and regarded as a fact not much known, ought 
to be described in geological works ; and it was with aston- 
ishment, and even yet mistrnating the exactitude of my 
researches, that I presume that it had escaped thent, or ra- 
ther that, seduced by false appearances, and led by a kind 
of prejudice on the antiquity of the diallage roclu and ser- 
pentines, they have not been willing to refer to this forma- 
tion the rocks of a serpentine base that form the sammit of 
the mountains. ' 

It Is to the sooth of Pietraroala, on the side of the great 
road, dose to a place celebrated from the hydn^en gas tha:t 
is perpetually disengaged from the earth, and which is 
dmost always lighted, that an example of this superposition 
ocGUTE, as clear and more evident, if possible, than that of 
Rochetta : for here the rocks are nearly horizontal, as is 
seen pi. 5. fig. 4. 

I should omit mentioning the rocks which are met with 
before the point is reached where the superposition of the 
serpentjoe formations begins to be clearly seen ; not becadse 

to the summit. Vet in olher parts of the same mountaiBB, the jaaper 
resU on gsbbro j"' which mould be equally possible, if these two rocks 
are, as it appears, of contemporaneout formation. But not being able to 
gee this aupeiT««ition in the yuat made to this mountain by Count Bardi, 
M. Nesti, and myself, the former appeared to adopt my opinion on the 
eupetposition of the serpentine to the jasper. 

He elsewhere remarlis that pieces of compact Itmeslone are found in 
these two rocks ( but he regai^ them as produced by crysUllizatlon and 
of contemporaneoui formation with the jasper and serpentine. 
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the histoi; of these rocks would be without interest to sci* 
eocoj bat because I ^ was unable to observe them with suff- 
.dent cue^ and as it is not neGeSBarjr for my priuci{tal 
otgcct. 

. I ought onl; to state that at Fontebuana, a col of the first 
tine of Apennines on the.side of Florence, on the road from 
that town to Bologna, the Blternation occurs »f the greyish 
fine compact limestone, already described at Rochetta, with 
the calcareoas and micaceous sandstone, which is compact 
and aGlust<^, an altemaUng roclt not so clearly seen at Ro- 
chetta. Thb disposition occurs again at a place named (he 
Maschere, and among the fragments of the sandstone that 
alternates with the limestone which is brought on the road ; 
I found one, but only one, that contained some carbona- 
ceous bodies. 

Shortly afterwards, mounting to the place named lo Stale, 
Monte Carelli appears a reddish isolated knoll, composed of 
broken stones aggregated together, without apparent strati- 
fication, consequently of a true breccia, formed by the 
anion of fragments of red jasper, serpentine, &c.* 

, It was, it may be said, announcing the near presence of 

. * Tbig knoU, from iu form, ita iBolHfion, ita coloura, and the mode of 
aggregation of ti\e rock compoaing it, baa been taken byFetber for vol- 
canic He does not hesitate to aay. 

■ " The Monle-Traverao is formed of lavai 
ancient volcano," It certainly ii not one i 
oMepUtion of thai name; but iti appear* nc 
DO the ipot irithout recollecting what Fecber hi 
with the earoe idea, and we could 
singular reaemblance to the exUnguielied volcanoea w 

Ferber ia not the only person v 
rock might be of volcanic origin. 

- GueUard had remarked blocks of serpenti 
Ancooa in a fonnatLon he considered volcanii 
can ic formation is far from being proved; but the idea of the association 
does not the leis remain. Sir G. Mackenzie states that the volcanio 
amygdaloid beda of the mountain of Akkrefell, in Iceland, are traversed 
by vein* of serpentine of more than a metre [about 3 fL 3^ in.] in 
thickness. Lastly, M. Breislak does not find any reason £ir excluding 
magneiian rocks from volcanic products. 
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fterpeatine roek^ di&lUge rock, and jaiper^ a notice to txai 
mine the monntaiu attebtively. We noitsted towardi an 
elevated pUtform here forming ^le crest «f the ApetmiMt i 
the stratification was nearly horizontal, conscqiienUy we 
prenimed that u we rote We quitted the Inferior and kiJ- 
riVed at the upper beds. Id fact, after paMing the col of 
to Stale, on the side of Trafersa, in a very hilly canton 
named, we were informed, SasBO di Castro, the Mcceirioa 
of the following rocks begins to shew Itself, eoDtfamIng iieariy 
from Maschere to beyond CoTlgllano, a short distance Ui- 
the sontb ef Fietmmala. This snccesslon of rocki becomes 
eren more distinct the nearer Pietramala Is apftrtncbed^ 
and appears well defined In the almost perpendicoltt mowN 
tains on the vest of the road. 

1st. The summit A, fig 4, of these monntuns, whkh Is 
pneclpitous, or with a very steep slope, eat by mimerotiB 
furrows or deep ravines, and bristled by small peab, or 
very pointed paps, is composed of homUende serpeothM 
(ophiolite amphiboleaz), and especially of hornblende di* 
allage rock (enphotlde amphlbolense), resembling green- 
stone, bat which is too soft to belong to that class of rocks^ 
These rocks pass, at the base of the mounts, into serpen- 
tine diallage rock (B), which here presents a Tery remark- 
able variety, which is that U possesses the mnygdrioid 
structure, and all fhe characters of rocks named amygda- 
lo'ids (variolite). The white spots appear to me to be pe- 
troulez ; they melt very eauly before the Uow-pipe, bat 
with a Tery remarkable ebullition. I make a peculiar Taiiety 
of it, by the name of amygdaloid diallage rock (enphotlde 
variolitique). 

This rock varies in mineralogical strnctare, andl might 
long descant on Its varieties, if the details bad been of ase 
to my subject. It is more or less thick, and enormpns 
fallen masses occur at Its foot.* 

* CiTcumiUiices not aUowiiig ine to remain at PietrunalB, I wu nn- 
■ble to clirob to the nimniit of this mountun in miet to examine id place 
the varietiet of the wrpentiiie rock compotiog it : I itudied them among 
(he inunenM bllen ma urn which cover the lideit and which pnaent 
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9dly. Beneath this diallage rock a red bed (C) is seeo^ 
of nearly equal thickosss throoghout its whole extent, 
almost horizontal, orrery little inclined towards the North.' 
It is jasper in ihin and nearly parallel beds. It is princi- 
pally red, yet is occasionally mixed with greenish zones. 

enormoBig musea evidently detached from the nnatratified bat brokeD 
blsckieh eummils of Ihie amall chain of oiouatabi ; they are so volu. 
ininoug that, if sufficient altenlion ie not paid to it, it might be thought 
. that these masses of serpentine rocks were in place, and that they were 
beneath the limealonei it was a remark 1 made on the spot to my young 
companions, M- Berlrand-Geslin and my son. But M. Mesnard de la 
Qroye baa supplied what may be wanting, by communicating to me with 
a generous eagerness the specimens he collected on the summit of llrij 
mounuiii. They have shewn me that there occurred in these well cha- 
racterised serpeulinea very remarkable veins of cryslallinc quartz, con- 
taining pyrites; as also a hornblende diallage rock, in which the petro. 
sriex, the diatlage, the hornblende, and even the serpentine are perfectly 
distinct; lastly a porphyritic rock, traversed by very singular calcareous' 
veins, and which unites the serpentine fDrmation to that of porphyries. 
Whether this serpentine rock is less abundant in serpenlins than the 
others, as I suspect, or that it even passes into greenstone, it does not 
the less belong to what geologists call the second serpentine formation. 
M. von fiuch, in Ihe examples be give* of gabbro, i.e. of this formaliou, 
cites Covigliauot atid in the MS aecCion he has made and contidedio me, 
he plsces a summit of serpentine in this spot. 

The association of serpentine or steatite with hornblende is well reeog 
nised, and referred, like the serpentines, lo the transition series. M 
Stirrt mentions, to the S.W. of Neubourg, a (hick bed of steatite on a 
altered sediment, basalt, accompanying greenstone, placed on transitio 
limeslone, near Herborn (Leonhard, lasch : 180S, p. SIS.) M. Daubuii 
son also admits this association, and remarks that the passage from sei 
pen'tine to hornblende is often insensible. M. de Bonnard equally bring! 
forward, as an admitted fact near Hartzburg, in the HaKz, the pasaags 
of diallage rock into greenstone,' by a diallaglc greenatone, Sui. 

The rock on which M. Palasaou has written so much, which he names 
Ophite, and which is actually a greenstone, passes into serpentine and 
hornblende diallage rock i it belongs, as he himseli has remarked, and I 
have had oct^sion to observe near Pouzao, to Ibe serpemine formation, 
and he insists thai it rests on a secondary limestone.* 

* Dr. MacCulloch remarks in his account of serpentine, (Classilicalion 
of Rocks, p. 846), " That when the conUetisthat of hornblende rock 
with serpentine, a perfect gradation may somelimas be traced." He 
■tales two exsmplet have been seen by him of serpeptine in the sacan- 
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It is so brittle and bo broken by atmospheric pbenofnem, 
tint Its debris form long red slopes, which appear to cover 
the esearpmeDtB, and parti; conceal the (ollowiog rocks. 

3dl7- T|ie formatioD that is iotmediately beneath H, oc- 
curs in beds hanog a stratification parallel to that of the 
jasper, and which apparcDtlj forms the very thick base of 
this elevated part of the Apennines ; ibis fermalion I saj, 
is priacipally composed of a fine and compact limestone (D), 
of a smoke grey colour, and conchoidal fracture, traversed 
by numerous veins of calcareous spar, and of a compact 
yellowish grey limestone witboot spntbose veins. I here 
notice the principal and most abundMit varieties ; bnf 
others occur that I have not considered worth describing, ' 
Notwithstanding our research, we have not been able to dis- 
cover any organic remains in these rocks. 

Beneath this limestone, and alternatjng with it, occur the 
hard compact sandstone, and the schistose sandstone, which 
is here often very micaceous (F). 

From the midst of this rock rises the hydrogen gas of 
Pietramala, and this posilion, it may, en passant, be re- 
marked, Is absolutely the same as that of the hydrogen gas 
of Barigazzo, on the road from Modena to Plstoia. 

The col that is pas.sed on the north of Pietramala is en- 
tirely composed of (his same line and compact limestone, 
and on the descent the same inicaceous sandstone is met 
with in thick beds inclined towards the north. 

Here then occur nearly the same rocks as at Rochetta, 
in the same order of superposition. The varieties of very 
little importance presented by these rocks, are those that 
ought to be espected throughout the earth between bodies 

dary clam. *' In both these c«ei, leips of trap paaa thnnigh itnita of ■ 
•econdHry limestone, nad where the vein ii in contact with thetinleataDei 
it changea it> character and beoome* a icTpentine, while it contaiii* in 
those parts the minerals uBually found id that rook, namely asbestoa and 
(teatite. The limeatone, at the planes of contact, also containa steatila; 
and thus a Bpeeies of regular gradation beoiintea established between (be 
trap add limeaUint. The gradation from the Berpentine to the trap, 
wilhiB the vein, is perfect and insensible." (IVaiu.) 
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ef the same natore obseiVed at some dtstance from each 
other. BmI ht^re we have nore than at Rochetfa, the alter> 
nation of the'liraestoB« and the micaceoas landstoDe, af a 
cMnefy aggregated rock, with ane of a fine depont (sMi^ 
saeiit fin), and the wh<^ beneath rocks, the couplete 
though confused crystal iizatioD of which indicates an entire 
previoa» solulioD. Snch is the third example I bare to 
adduce ai to the evident superposition of the serpeatiaeB 
and diallage rocks, crystalliDe rocks, on compact limestone 
and mieeceous sandstone, rocks of secfiraent * and aggrega- 
tien. If any doubts remain on the alternation of these two 
last rocks, and of the superposition of the limestone on the 
sandstone, thej will tw removed b; the facts that I shaU 
hereafter expose^ when I endeafour to determine the epoch 
of foFmadoa to which these rocks aay be referred, and by 
the exact coincidence of my observations on this last alter- 
nation wkh that of M. von Bach. 

I II. Position of the serpentines in other parts of the 
Apennines, determined bj analogy. 

I shall not pass in review, with reference to the observe 
tions I liave just made, all serpentines and diallage rocks, 
in order to compare that which is known respecting their 
position with what we have learned respecting that of the 
Apennines : this enameration would carry me too far awaj 
from the principal object of my work ; hut I ought never- 
theless to examine if the position of any well known serpen- 
tines, and especially those in other parts of the Apennines, 
presents a disposition contrary to that which I haTe above - 
made known, or if they are not rather the same. 

I have seen the sane serpentine formation, that is^to say, 
the associaUon of serpentine, containing diallage with dial" 
lags rock) near Monte Cerboli in the Volterranais ; at 
Mont Ramazzo near Genoa ; at the Bocchetta, on the iWrth 

• 1 have contidcred it proper to use the author's own word of " gedi.. 
meol," here and elsewhere in this memoir, as I could not otherwise so 
Well convey his meaning. (Trans.) 
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at Genoa.; at (^EteUamonte and Baldissero, nearTorin ; and 
notwithstanding the difficulty of recognising, or even the 
impossibilitj of seeing the rock beneath tliese serpeDtines ; 
. notwithstanding the differences they preuot, I consider . 
that. their position may be pregamed the same as that of 
the serpentines of Rjiclietta, Pietramala, bnd Monteferrato. 
To the south of Volterra, and beyond Pomerance in Tus- 
cany, on the way to the lagQuia of Monte Cerboli, a high 
hill IB traversed, of some extent, bearing the name of Poggio 
del Gabbro,* (6g. 1.), and which is entirely composed of 
diallage serpentine. On the ascent we find a blackish com- 
pact limestone at the foot of the hill, afterwards rolled 
pebbles ot serpentine and jasper, then serpentine in a thick 
mass. Descending from th« col of Mnnte-Cerboli, towards 
the S.S.E. a bed of gypsum is first met with, which appears 
to rest against the serpentine, and coTered in one spot by a 
conglomerate in thick and nearly horizontal beds, composed 
of all kinds of rocks, and especially fragments of serpen- 
tine ; continuing to descend iu order to reach the valley of 
the lagonis we quit, af^r passing Monte Cerboli (Sg, 3), 
the serpentine, and meet with diallage rock, and afterwards 
limestone, the numerous and regular beds of which, sepa> 
rated by beds of marly limestone, dip under the mountain, 
and consequently under the diallage rock. 

In this limestone are situated what are called the l^agonis 
of Tuscany (fig. 3). Their description and the account of 
their position, are foreign to my subject; I nevertheless 
cannot avoid remarking,' that the vapours of boiling water, 
which rise with great violence from the clefts of this lime- 
stone, and which contain boracic acid among the substances 
that they carry np with (hem, take their rise beneath this 
rock, or at least in it. As not any mineral is known, iu the 
mass of this limestone, eiihtr h^e nor elsewhere, whicb 
could give rise to phenomena that are so powerful, so ex- 
tensive, and so general throughout all (his coDntry, nor to 

* A naw proorthat Gabbrois the ttBli>n nuinefurierpeittiDe.siiduot 

ftiallagc rock, which U genvrally called graiiitoiie. 
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the varioui matter carried up by these ?ap»ars, . 
that they originate beueath this limestone, and that c 
quently the newest rock in which the focns of these pheno- 
raeaa can be placed, would beloQg so the transition farma- 
tioD. 

Monte Ramazzo, a mnnntain on the N.W. of Genoa, 
which is a cootinuatioo of that of Guardia, is composed of 
diatkge serpentine, containing copper pyrites, and giTes rise 
to works of salphute of magoesia, described by Messrs, 
FaujaB, Moyon, Viviani, Cordier, &c. of amygdaloid ser* 
peotiiie, rare, certainly, bat perfectly resembling that of 
Pietramala, and of calcareous schist (calschiste) passing into 
steaschist. The formation on which the serpentine t^ placed, 
is here difierent from the calcareO'SaDdstone formatioa that 
I have observed in the places cited above. It appears to 
be wanting, and the serpentine is placed immediately apon 
a transition, and perhaps even primordial calcareo-talcose 
formation, very different from the preceding. It possesses 
all the characlers of ancient rocks ; the limestone Is almost 
lamellar ; it is mixed in thin, tortopus beds ; and is u it 
were dissolved with the shining slate and steaschist ; but' 
the serpentine is not covered by any otber rock, conse- 
quently nothing shews it to be inferior to the rocks that I 
have referred to the Ati^ine formation.* 

Diallage serpentine also occurs at the pass of the Bochetta, 
and which, situated on the north of Genoa, forms p«rt of 
the crest of the Apennines, in this portion of Lignria. It is 
very difficult to observe its position .* it appears to be the 

* M. Fanju (Annales du MuMum, t. viii. p. 313), italn, that in the 
torrent of CliarBvagne, aerpeatine it Been united to limeatane by veina of 
■pittiose carbonate of lime, and he has remarked the amygdHlaidBl dial- 
lage rock (euphotide vBriolitii|iie) wkich he deBcribea by the name of 
Vtriolile k base de serpentine. 

H. Holland (Annates de Chimie et de Physique, 1. iv. p. 437,) has 
■1*0 pven a description of this mountain, and of ttte manufacture of lul. 
phaUe of magnesia there eslabliahed. He stales that primitive schist is 
undoubtedly the base of the serpentine formation, which resu'on it ia 
considerable mass, and in an unconformable position. 
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tame as that of Monte Ramaszo, i. e. that this serpeatine 
occun with, or eren in the BteaachUt and calcarepas slat«, 
compoBing these nonatainB : for, nothing that I was able to 
efie-HaoAing brought forward by do SauMure, M. de Unni' 
boldt, in the notes he communicated to me, and M. Cordier, 
pmre a contnry diiposltion. Bat I abandon this point as 
jet obscnre, in order to throw new light on a position little 
w imperfectly understood, bj determining that of the rock 
pr m&rble celebrated in the arts hj the name of Vert de mer, 
and which I hare named Ophicalce Tcinee, in my mineralo- 
gical classification of rocks. 

This rock, which is well exposed to the E. of the village 
of Liveiajm, appears to form part of a mountain composed 
of serpentine and steascbist, i> e. of the serpentine formation. 

If we recollect that at Rochetta, beneath the serpentine, 
nod immediately above the jasper, we recognised a calcareous 
diallage rock composed of green talc, whitish petrosilex, 
a little diallage, and red spots that were in a great measure 
cfdcareous ; that this rock is moreover traversed by nnme- 
rouB veins of calcareouB spar, and if we compare this diallage 
rock with the Lavezara marble, we shall find the same 
characters of structure and nearly the same composition, and 
even the same colours, 1- «• white spathose limestone, ved 
steatite limestone, and green talc. Only here, the lime' 
stone is most abundant and the felspar appears to be want- 
ing, for I cannot affirm that it actually is so. Perhaps from 
researches that a traveller cannot undertake, it may be dis- 
covered in some parts of this rack. Led by analogy, which 
may, in geology, be regarded as a sure guide, at least in 
the same' canton or syttein of mountains, I do not doubt but 
that the marble or ophicalce vein^e of Lavezara, is a minsra- 
logical modification of the calcareous diallage rock of Ro- 
chetta, and that it has exactly the same position ; conse> 
'^nently tbat this rock is, li)te the diallage rock beneath the 
serpentine, and above the jasper and calcareo -sandstone 
formation, and that, &r from being a primitive rock, as has 
been said, it belongs to a later formadon, that of the 
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'Alpine liin«HoB«, and prafeably more recent ifaftB tb* iran- 
aitlon racks meBtione^ at thecoiameiiceneDtftf tbiimeHoir. 

TIk Irilh of CBitellMTioDte abd Baldiuero, at the f»ot «f 
-the easteni side of the Alps, eight leagoet to the N.W. of 
Tvria, present the terpeatine formatjan id « state of alter- 
atien tiwt seems to remove it enticel-f from the rockc I hare 
just described or mentioned. 

But when we do not atUcli onrselfei teo much to mtne- 
ralegieal details} irfaeu we place oarselTes as It were at a 
distance, so as ttt cause these details to disappear, and to 
«ee the whole together, lAe serpentiRe formation is recog- 
'Bised in tliese bilis with all lis essential drcamitancei. 
DiaUage serpentine econrs as the predominant rock, especi- 
ally at BaldisMTO, feat is rarely solid ; it is even extremely 
altered, traversed by a raultitade of veias of magnoslte ^B). 
The diallage rock, instead of being a bed in the otidst of, 
or beneath the rack, appears to be dissetniaated in nodales, 
^d) pnre at their oentree, bat more and more altered from 
•^e centre to the surface. 

The jasper i« still femd, bat k passes iirio honutoBC ^ ft 
Is yellowish or greenish, and instead of occurring in beds 
'extended beneath the diallage rock, it form* aodulMr mns 
{e)y that are irregalariy ramified' in the midst of the magne- 
flian serpentine. It Is not abnndant, at least in the places 
I hare visited ; bat it appears 1o iiBTe been replaced by 
every variety of opat, wlilch is disposed in sbibII irregular 
{dates (a), mammilated on the sorface, in the midst of 
magnesite veins. Snch are the characteristic features of 
these mountains which I have no intention of describing ; 
for, to make them linown, more time most be devoted to it 
than I hare given, and details must l>e entered intothat 
wonid too mnch angment the extent of this memoir. 

This formation is only covered by ooeofiolledrodu^A), 
to which I sliaH elsewhere retom : ttiit is an intereating 
point to remark, because it presents the coosBKneemeat of 
the tertiary rocks (sediment snperienr), that cover so large a 
portiou of Italy from Turin to the extremity of Calabria. 
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Thas the serpeotiDe formation is no< more covered li«re 
.than elsewhere. The rock on wliicli it rests is certainly 
DDOt seen ; bnt the analogy of its structure and composition 
.with. those I have described, lead me to presume that it be- 
longs to the same epoch of formation, uid that it is, like 
them, posteritn- to the alpine limestone, sach as I hare des- 
cribed it. 

To these rocks of serpentine that I have visited, I con- 
sider myself able to add, as referable to the same epoch of 
formation : — 

The serpentine of the mountain of Dragnon on the side of 
Sasseto, in eastern Li guria, described by M. Viviani ; it is 
-80 near th« position of Rochetta, and the characters ^Teu 
by this naturalist are so like those of the Rochetta terpen- 
tine, that I have no doubt but that they belong to the same 
formation : 

The serpentine of the mountain of La Guardia, on the 
N. of Genoa, described by Saussore. I regret not being able 
to visit this positimi ; for, from the description of Saussnre, 
jt would appear, that the jasper is bere replaced by red slate, 
and that the grey alpine limestone, alternating with marly 
limestone,' found immediately under thesei^entine, is strati- 
fied naconformably to the calcareous slate, and the blackish 
limestone traversed by spathoseTeiDS, .which appears near 
Genoa, and near the borders of the aeo, and which affords, 
. bptter than all the limestones of this canton, the characters 
of a trmisiUon rock> Now this discordu^ce of stratification, 
is, if not a certain, at least a very probable in^cation of 
different epochs of formation. 

. Evei; thing then coincides in shewing that the serpentine 
formation of. the ApeDnines, far from being beneath the tran- 
tition schists, as some celebrated geologists have imagined ; 
Xar fnnn beloDgingto the primordial ' formation ; far even 
, from closely following and being either a last, member of 
that foroiatiour Of one of the most ancient rocks of the tran- 
sition series, af has been said by Messes Von Bach, Faujas, 
Vlviani, Cordier, Cortesi, Broccbi, and perhaps all geolo- 
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gists, Is, on the contrarj, one of the last rocks of that fonna- 
tioa, if eVen it beloDgs to it, i. e. if it were wished alMO- 
Intelj to comprehend in the traBsitien leries the calcareous 
MndstoD^ af the ApenniDesaod the Alpine limestone, which 
is, as I shall endeaTonr to prove, of the same epoch as that 
of the Apenoines, and perhaps eveo more ancient. 



Determination of the epoch to which the Sandjf Lime- 
stone immedialelj/ beneath the Serpentines belongs. 

It is not sufficient to haxe recognised, as clearly as may 
be desired, the order of the soperposition of the roclts I 
ha^e above described } it must now be determined, if possi- 
ble, to which epoch of formation, i, e. to which of .the great 
divisions of rocks comprising the cmst of the globe, these 
■hoald he referred, with which we are at present engaged, 
or at least the lowest of them, for they nearly determine the 
age of tlie others. 

Geologists have generally admitted the three great divi- 
noni which are not volcanic, established by Werner and his 
nomerODS disciples : the primitive rocks ; the transition 
recks;. and the secondary or rocks of sediment; but the 
latter, lately studied with more care, bavb shewn the neces- 
sity of a Bobditiston, and I consider myself lo have been one 
of the Srst.to establish it under the names of Inferior, middle, 
and superior sediment rocks, giving each of these groups as 
precise limits as the state of science would permit. 

I shall neither recall here the motives of these divisions, 
nor the characters of the formations they contain :- these ara 
kuown circumstances, developed in geological works, -the 
details of which would too much lengthen this memoir. I 
shall content myself by calling to recollection, as a circum- 
stance less known, and what is not perhaps admitted by all 
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j^logiits, the limtti fhat I have ui^ed these dWerent 
sediment fonnations. 

The inferior sediineDt fonnatiea extends from the lut 
transEtioD rocks to the gnphite limestone {ndnsire. It coa- 
taiot the coal measnres especlal)y, the alpine limestone of 
the German geologists, and* the Ihu and nMHint^iilimestoRe 
of the English geologists.f 

*!%€ middle sediment formation extends from the pre- 
ceding limestone to aboTe the chalk, and prin<!ipBll)' con- / 
tains the compact, whitish, and oolititS limestone of the Jura, 
and the chalk. It is a ver; extensive formation, to which I 
. aball hereafter have occasion to retnm in another memoir.j: 

The superior sediment formation, also named tertiary for- 
mation, extends from the chalk exclusirel^, or from the 
plastic clay and li^ites exclusively, to the snrface of the 
earth, or rather to the last marine deposits of the ancient 
sea. 

The formation beneath the serpentines may either be re- 
ferred to a transition formation, or the inferior sedimtat 
formation. Whatever may be the opinion adopted, a neir 
fact in geology must always be admitted, i. e. a transition 
formation very different by its characters from those gene- 
rally referred to that series, or serpentines and diallage rocks 
of a new formation, since, in the second hypothesis, they 
would be at least posterior to the inferior sediment or Alpine 
formation. 

The' first idea that presents itself, Aat which a jnstly 
celebrated Italian gedogist, M. Broccbi, has entertained 

* I have inaerleil the word "and, "/MAnoeiving that M. Brongni&rt 
does not confound the liaa and mounlain limettdne. (Tnna.) 

t The inferior aediment formation of the author dterafoK coniliti oC— 
' tMreimiaiKUtaei aarboniferooi, orwountaia WmeWo»ie,MU»t»Be grit, 
•oad neaaurM, magnewaD luaaalooe (Alpine liBoatone of tha Gbtvuii^ 
■aliferoiB, or itew red Mnditooe, and liaa. 

f The middle aediment formation therefore contiati of the oolite for- 
mation, from the inferior oolile upwardi, the'bedi between the oolites 
and chalk, sneh aa the iron aand, weald clay, and green avad, vod the 
chalk fonuatiim. 
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«nd pabliihed, is, that tb« roc|ts t>en«ath the Berpenlhm 
belong to the transition Beries. Geolegiits who have hod 
nuineraaB opportunities of seeing and etodylng these rocks, 
Messn Von Bach, Buddand, &c. do not admit thii detei>- 
mination, and regard tbamas inueh more modern. 

I am iSsposed, notwithstanding the very respectable aa- 
Aoritj I hare above cited, to place mj self on the side of 
the latter geolc^ists, and especiailjr M. von Bnch, and (o 
refer these rocks to the inferior sediment formation, i. e. 
to a fonnatioa or collection of rocks which thej' mnch more 
resemble in all the characters they present, than those of 
the trne transition class. 

It is by comparing the rorfcs in qvestlon with those which 
are admitted by almost all geologists, some as transition 
rocks, others as inferior sedinent or alpine rocks, that the 
solution of this qnestien may be more surely determined. 

But in order to render the comparison more perfect, the 
characters of the formation beneath the Apennine serpentine 
must be completed, by examining the rocks in other places 
than those t have mentioned, which, appearing to me of 
exactly the same formation, and being admitted as snch 
by Italian geologists, present in their structure, in the bodies 
they contain, and in their position, characteristic' peculi- 
BrHies, that the positions of Rocbelta, Prato, and eren Pie- 
tramala, do not offer in so clear and complete a mailner. . 



% 1. Itkntiiy of the rockt htnetUk the »erpentine$ above 
detcribed, wUk rockt in other parts oj the Jpentiines. 

The first place I shall notice, becau«e it is not far distant 
from those whkh liave farmed the priocipei subject of this 
memoir, becaa^e f could study It with care, and becaoae it 
presents in a complete manner the rocks composing the 
calcareo-sandstone 'formation, in the park (pare) of Deccia 
di Sesto, to the N. of Florence, a village in which is sitwa- 
ted the porcelain manufactory of the Marqais Ginori. The 
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part of ttie moantain exposed to the 8.W. shews the n^ed 
rock in man; places. Obliqae beds are there observed, 

ls(> Of a fine compact limestooe, of a pale ash grey 
colonr, of a coochoidal fractarej traversed by nnraeroiis 
calcareous spathose veins, and completely reseinbling that 
of Rochetta and Pietrainala. 

3udly. Of a hard and micaceous calcareous sandstone^ 
traversed by spathose veiosj and entirely resembling that of 
Pietramala, Barigezzo, Stc. 

3diy. Of a dull marly argillaceons slate. 

These three rocks alternate together, 1 do not say with- 
out real order, but without any order as yet understood • 
there is not as far as this any difference between this for- 
mation and that which is beneath the serpentines at Rochetta 
and Pietramala. The limestone is a rock common to the 
three points ; the calcareous sandstone, common to Pietra- 
mda, and Doccia, establishes the resemblance of this tatter- 
place to Rochetta, where I hare not seen the sandstone, and 
to Barigazzo, where I have not seen the limestone. 

But there is here a peculiarity in this liDiestone that I 
have not observed in the other places, it is the presence of 
homstone la numerous nodules, placed in the same line. 
This peculiarity seemi greatly to remove thb limestone from 
that which is commonly considered as belonging to the tran- 
sition rocks. 

The high hill of Fiesole, on the N.E. of Florence, form- 
ing, like that of Doccia, part of the first line of the Apen- 
nines on this side, is celebrated for the namerous quarries 
there worked, and which furnish the stones employed in all 
the works at Florence. It shews, from about a third of its 
height to the summit, a very solid micaceous and calcareous 
sandstone, of a greyish, blueish, and yellowish colour, in 
beds sometimes horizontal, somelimes highly inclined in dif- 
ferent directions, but more particDiarly towards the north. 
This sandstone, completely resembling that of Doccia, Pie- 
tramala, Barigazzo, &c, alternates with beds, more or less 
thick, of yellowbh micaceous ai^llaceoos state, and exposes 
fragments of brownish scbistose sandstone, which have been 
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somelimes takea for portions of vegetables. Now this rock 
being -considered as grejwackd, by MesBrs. Von Bach, 
Brocchi, &c. conseqaentl; as a transition rock; being the 
same as that found in the park of Boccia, two leagnea from 
Fiesole, in conformable stratification with the limestone 
with siiex, establishes, upon great presumable evidence, 
notwithstanding the recent appearance given it by. the pre- 
sence of silex, that it belongs to the same formation as the 
Fiesole sandstone. 

If in the mountain of Fiesole the limestone is not found 
in place alternating with the sandstone, uomerous fragments ' 
of that rock are found a^ the foot of the mountain, indicating 
that it is not distant. 

If we afterwards proceed to the other side of the valley 
of Ombrene, on the hill of Seravalle, a short distance west 
from Pistota, a smoke-grey compact limestone is found, 
traversed by spathose veins resembling that of Doccia, 
Rochetta, and Pietramala ; this linfestone moreover contains 
small veins of spatfaose iron ; it alternates with a brows 
marly limestone, schistose, but solid, just shewing some 
spangles of ralca, in this resembling that of Rochetta, and 
with hard micaceous calcareous sandstones, and yeltowbb 
spangled clay slates, resembling those of Doccta, and only 
. differing from those of Fiesole by the small thickness of the 
bed. 

Fjower dowl), 1. e. still more west, and towards the sea, 
between Lucca and Massa-Rosa, above a very different, 
limestone from the preceding, and of which, for that reason, 
I ought not to speak', beds of compact limestone are found,, 
whitish or slightly yellowish grey, bnt fine grained, with a 
scaly fracture, traversed by spathose calcareous veins, and 
resembling, by these characters and nearly by the shade of 
its colour, those of Rochetta, Pietramala, Seravalle, and 
Doccia, and containing, like the last, hornstone in thin 
seams or nodules disposed in the same line. These circum- 
stances already make it presumable, if even they do not 
entirely prove, that the limestone with sites is of the sanie 
foruutioa as the calcareous sandstones, the doll argillaceous 
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slates, tile rndke-grcy compact Iheettoaei, &c. and tliat it 
is consequsntlj' inferior, like all tk«M iwcks, to the terpen- 
titte farmatioD. 

I might multiply citatiODS aod coDseijaentlj resemblances } 
but tkcse tint I ikoKld add not affording any thiag mor* 
■triking thMi the preceding, I conceive tliab I have sut 
firtentJy made these rocks known, to be able now (o compare 
tbenn with those generally noticed ; seme under the name of 
transition rocks, others by those of Alpine limestone or 
Uerlor scdiineat racks. 



§ II. Compariton of thete rocki with the trantition rocks 
mott generally admitted at such. 

, If in the first plHCe we compare the rocks we hsre de- 
scribed with those that almost all geologists refer to the 
trandtion epochs we shall find hat very little resemblance 
between tbem. 

We in fact see in the Apeonitie formations greyish rocks 
•t pure compact limestone, but without any crystalline 
^pearaoce in its paste, passing on the contrary to the schis- 
tose texture and marly state ; sometimes arenaceoiu and 
micaceous rocki, always cAlcariferoirs and nearly marly, not 
containing any organic remains resembling those that are 
admitted to be found in the traantioa rocks, beiDg very 
■egolarly stratified and often nearly horizontal, containing 
homstene either in thnr mass, or in the rocks which occnr 
with them in parallel and continoous stratificatioR ; not coi^ 
taining, in the nnmerons places where I have been able to 
observe them beneath the serpentines, any of the metals so 
common in the transiticn rooks, &c. 

' What relation, I say, can be found between these rodu 
and the transitioa fbrnatiens of argHlaceons schists, pure 
spangled clay slates, i. e. not calcareous, containing schis- 
tose jaspers and alsminons slate, alternating with the black 
sublamellar limestones almost always fetid, containing lead 
and line ores, anthracite, &p. and which is seen in England 
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■a til* eoTiniM of ^>t^* in Wolea^ at Alteatead [AUen^ 
hc«ds3 in NortbHBberlaBd, 6c. with these of Nonrft; del' 
cribed by M. von Bttch^ whicb are m well erjitallised that: 
QBM wanld be ioclued to refer thCm to the primUtTe clui^ 
if tfae black limcBfones tmA Blaninou date, untUDing orwi 
glaic lemaiDS) did not form part ol them. 

If tfae grantlar sandatooes of Clansthtl bear, at first B^;ht,. 
some resemblance to CevtuDiaBdatoiMs of the ApenniaM^tbey. 
£fer from them much mare by (be presence of feUpathic 
grains, to whkb tbey in part owe thor gramilBr straetnrey 
by anmermu metallic and calcareoiu spathose veins vUcb 
trarerse tkem ; and yet none of the sandstones or llatei eS 
the Hartz are calcareous, nor (be ngillaccons schist of 
Nagentlial near Altenaa, nor tbe spangled yellowish a^iU. 
kceoHs slate of Schalh near Schalenberg, which contains so 
many remains ef entrochi, nor that of Rammelsberg, finally' 
none irf those in the Hartz which I have tried, efier*esc«] 
»Si the sandstone rocks of tbe Apennines are, on the «w- 
trary, Tery efiervescent. 

What I have said of the Harta applies to the tiusition 
fen»at*MtB of Saxony, wl^h, from tlieir aipect, perhaps dK- 
fcr stilt nmre Umd these from the calcareo-sandstones of the 
. Apennines. 

The sublaraelUr black limestones of the enTiroDS of, 
Namur, MeBS,f &c,whidi all geoloftists refer to the aocient 
transitioa formation, hare not any reaemblance to the grey 
compact limestones of the Apennines. 

The transition locks which I have seen in France at 
M<»tchatOH near Coutences, and which snfficiently resemble 

* The author ia in ermr with regard to the Bristol limestone, which 
ii the medinl or carbonilEroUB limeBtone, and not the Bubmedial or tnn- 
■hion. The Notthumberland is most prnbafcly Ifae ntmet u nny site- 
tha liroeitone the BBthor montions in Walea, at least if be rosans thai 
raoit abundant in South Walea: fbreiga geologists geaelally tafer thia 
rock to the IraDBitioii series, tfae limeatone of which it oeilainly mors 
resembles than that of the secondary. [Translator.] 

-t This limestone is alio analogous to oor caibanifaroui or m 
limesloiie. [Tranilator.J 
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those of Bristol ;* those of the enviroDS of Cherbourg, which 
I have described, and which^are composed of yellowish aad. 
net eServescent argittaceons slate^ clay slate, alnminonS' 
tlate, felspathic and granitic rocks, &c. those of th« environs 
of Angers, irhioh prlacipally consist of a spaogled clay 
slate, containing oiganic remwns, but not eff«rTesceDt;'aU' 
theee rocks, I mj, compared with the calcareo-sandsttmes 
of the Apennioes, present numeroas and striking differences. 
' Even in the Pyrenees, the black spangled slates with ' 
Tegetable 'impressioiiB, and the brownish and micaceons . 
schistose sandstones of the port of GaTemec, which some 
geologists refer to the transitioB series, possess an exterior 
aspect, a colour, a general diaposition which distingaishes 
the arenaceous and slaty rooks of the Apennines ; and what 
is still inoi>e remarkable is, that in the Pyrenees, notwith>. 
standing the Ticiuity of these rocks and the calcareous for. 
motion, none of them efferrewe, whilst all those of the 
Apeonines that may be compared to (hem are mixed with 
carbonate of lime. 

If we draw nearer the countries which contain the sub- 
ject of onr obserrations, taking as an object of 'Compari- 
son the Tarentaise in the chain of the Alps, a transitioa 
country rendered clasnc by the learned description M. Bro-. 
chant has giTsn of it, we find, notwithstanding the prox- 
imity of the placet, but very few points of resemblance. 
The general mass of- rocks in the Tarentaise is crystallised 
or granular ; Ibe striped- schist of la Magdeleine, the base of 
which is compact, is traversed by crystalline limestone in 
every direction ; the only limestone of a compact appearance 
there noticed, Is that of the Bonhomme, which, by its 
yellowhih white colour, by the fineness of its grain, which 
renders it almost translucent, by (he remarkable presence of 
' felspar and quartz, and in the disseminated crystals it con- 
tains, is considerably removed from the compact limestone 
that is seen beneath the serpentines in the parts of the Apen- 

■ It has been italGd in ■ former note th&t the BrisMl rqcks do uot 

belong to ihe submeilial or tranaitioD cloBK. [TranaUtor,] , 
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nines I have described. la the lift foniuUioa, on the coa> 
tnrjf the geoeral maaa of the rocks Is compact) sedimen- 
tal (sedimeDtense), even uenueoos ;aad, whoeveT has seen 
both, will hare perceived that the real and apparent differ- 
ences sre immense. M. Brochant says that the tranution 
rocks of the Tarentaise ought to be regarded as the most 
ancient of that class ; we assert that If the calcaree-saod* 
Btone of the Apennines is referred to the transition for- 
■nation, it ought to be placed among the most recent «f 
that class. 

These subjects of comptrieon appear to me snffident to 
establish tbe difference between the calcareA-sandstone rocks, 
(which, in the part of the Apennines I have described, are 
beneath the diallage rocks), and the ancient transition rocks^ 
and consequently those only which may be regarded as be* 
longing to a very distinct epoch. 

If the same rocks are now compared with those I have - 
mentioned under the name of inferior sediCient racks, and 
which are commonly called secondaiy Alpine rocks, we 
■hall find many points of resemblance not withs I ending the 
differences still presented. I shall confine myself to giving 
■s examples the rocks that t have had occasion to vi^it, an^ 
which, as much by the exact comparison which I ha?e been 
enabled to make, as according to the general opinion of the 
most distinguished geologists, may with certMnty Ik referred 
to the true Alpine formation. 

§ III. Compariton of the rocks beneath the SerpenHtm oUh 
the it^ferior tedmeta rockt termed A^iM. 

1 shall take my first example on the sonfhem side of the 
Alps, and On the shore of the lake of Como, from the town 
of Como to Noblatla, towards the middle of the lake and 
even a little beyond. 

The rocks that border this lake, egpeciaHy on the western 
bank, are, towards the base of the hills, a more or less 
bltaminoDS blackish limestone in numerons bed*, generally 
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of small size, sometimes even thtn enongli to serve as the 
covering of & honse Instead of slates, slteiiiatlng wilh bla'ek- 
Ub calcareous schist, and traversed by spathose carboDate of 
liine perpendicular to the fissures of strati ficatio a. These 
beds, tboQgb Inclined In all directions, though contorted in 
every kind of manner, indicate a general rising towards the 
N>E., ' 1. e. towards the primordial mountains, found at 
Beltano and Rezzonico. 

Here there Is a rock which, according to many geologists, 
presents very many of the characters attributed to the tran- 
sition rocks ; and, if It Is added, that near the village named 
UCadenabbia, I have observed In it sulpfanret of zinc and 
madrepores, as in the limestone of Namur, Bristol, &c. 
I shall have nearly completed the characters of transititm 
limestone. 

But If, oil the other hand, I add that this same rock con- 
tains a great number of fossil shells,' such as ammonites, and 
especially turbines and bivalves resembling isocardix, alt 
shells in too bad preservation to be determinable, that nei- 
iher entrochi, nor orthoceratites are seen In It, many geolo- 
^sts would no longer admit it among these ancient rocks, 
which, according to them, do not contain any of the organic 
bodies I have mentioned. 

Now, if even these rocks, which offer the characters of the 
transltioa formation much more decidedly than the sandy 
lime«tones of the Apennines, c^not with cert^nty be re- 
femed to it, ought not the latter to be attached to a still 
MOM Koent epoch I 

I should ha«e k inodk greiater nBaber of exampJes on the. 
northern end north-west side of the Alps. I bhall content 
in^elf witti mentioniiv tbree : 

1. The Gemmi ab*re tti« b^ths «f Lenk, ;ip the Valais, 
Wtd that po^i«9 of the Alps that extends frmn tUU dkwv- 
tain to that of Fillon, or to the commei^etneot. of tl^e Val 
d'Qrm»nd, and which comprises t|ie ffiiippof tb? tnusvfrse 
yaUeyi of K«ider» A4elbodfln, Anrfeflw^wid G^Of 
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TtMB* HmP4aip* linKlrtft Uk* tlVff qO' tiM bfvb of the 
W^ ol (:«Wi^ thk b;4t, extT«n;e)7 qwwiVlUt highly i»- 
clined, ofteii sjouoos^ qv«9 fSQntor^e^ u)d ttfUM U^ ereij- 
4ircctioih Ifai, aJJAo qftea nvaxb' hfyi^Dtal ; tlie ro«ki com. 
podng them vary but little : the priara|i9l mr pt;B4oiiiwant 
V«: 

black colour, passing into calcareous schist, an4 traTersed 
IV vei^s ^ Bp^hwe carbonate «f lime mif ed with quartz. 

%^^ A shiuing; ca]c»reoos sclust, hlack, wij a4 it ven; 
rbs^Kfd T^h hm^ vr gr«Xi4i aa^f^cit^^, and glassing lAto 
Rpan|led B^illaceoKi^fchi^t. 

Sdly- A c«mpM^ bl4cl(iM* lii^estone^ coatuning grejish 
^UceouA ov *a«(|f po|ti#DB, v>>>>«tiipes in nQdul«> disposed^lv 
the same tio?, son^tiwes la Maes (descencUog h^o t^ votlef 
of KenderT^lO ^ 4ad p«s^g iuto caU^^ffM* sa^daton^, eyen 
isto qwrlzitj: <atwit Frc^gc^iX 

4Alj. Spai^led an4 l^hish mailf argjillicf^us ichi^. 

I dO' '■'>* speat^ of th^ g;p;^m «|hi<}h occ)h» wteipoied, 
vhidb is. lint Men ^ l^e Af dscfti^v, a^d whi«h> acconUog 
to M. de Clw|iWfier, cpw^i^ to B^ ^ ijs ^btuods. 
lUs, flbtcnais^nfit, thi^ ^qe." "oK wcoj ej^^y where, does 
aol detact {r«m (he ^^s^wAbnoe tt ^ re«t o( the ^Mimtioii 
«kU th»t ot 1^ Af eni^ufg, q^d the f x^iwi^tioQ I Mr^i^ 
■lake of it, wottid l«tad tpie ^ &r (row mj su^^ect. ft y^iil^ 
be reraarksd ibat ^^\ bw* ^ ^udy and bhc*<;(!<>>W H»*«lto«, 
M in tte ik!^em>m»i, ^^f *itlt. whV'i'^^ tbW Qot decVi ^1: 
that the GOftfHCt rftcks «{ an ea^^ ud arev^f^oqs i^HfOf- 
lue that cffNfwae it? D^j^rwAa st(is(a> separ^^ the^ ^ 
.Muchiroio tbe.«Ah4r M448i4w (pck^ uHin^ned ahoYe, thft 
the greater number of geologists have considered them as of 
« now rocent fcOMtion, ot at l,«A(t \et$ di£er«|Vt, aufd have 
assigned then the Mwie of Alpine limestone, or fonnatioa. 

If to these characters I add that fossH shells are found \a 
it, though Tery rarely j that I have uerertheless found the 
inpreatiioy of an ai^monite or uautilus, geologists vho will 
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not admit this tbell in the transition roclu,* will find In this 
Act another argnment for separating the Alpine roclu of 
Oberland from the tme trantition rocks. 

II. ' The mountain of Fis, to tiu N.E. of Serroz, in the 
Tallej of Sallanche. 

It presents nnmerons and nearlj horizontal strata, and 
the following rocks may be noticed as predominant and 
characteristic : 

1st. Schistose rocks, very nnmerons, Tery little varied, 
mixed with mica, hariog the shining aspect of shining pri- 
mordial schist, but differing essentially from it by the great 
qnantity of carbonate of lime they contain ; 

3dly. A compact fine limestone, of a smoke-grey colonr, 
with a scaly fractnre, absolutely resembling that of Rochetta, 
and trarersed like it by reins of spathoM carbonate of lime. 
3dly. Black calcareous schists, or dull argillaceons and 
non-calcareous schists, whlc^ resemble those of the banks 
of the lake of Coroo and the northern ude of the Gemmi, 
and which contuu like them ammonites, rare, cert^nly, but 
which appear to be all of the same species, ai far at least as 
their state of preserrarion permits us to judge.t 

III. The third example that I might bring forward, will 
he taken from tlie calcareoas monntains of the environs of 
Claris, from the valley of the Linth to Pantenbrack, and 
even Mont Dcedi. Not only do these moimtuns present the 
same brownish and hlaclrish limestone, the same calcareous 
schist, the same spangled argillaceous slates' as those I ham 
remarked in the preceding Alpine moonttdns; bat these 
ropks, which are blacker, more solid, and more suhlamellar, 
possess still mora of the characters attributed to transition 

* It caoDot however be denied, UDoe M. Brochknt h^ nmuked, 
dncribed, and figured a ahell of thii kind found in the nwrbte named 
breche Urantaue, which fbniu put of the beat oharacleiiied tmuidon 

-f Cars muH be taken not to reier the fboil ahelU Ibund cm the DDrthern 
ude of the lamnut of the Honlagne dea Fia to thii rock. Tbey belone, 
•a I ihall peihapa bave oocMion lo lUta eUswhera, t« a formation alto- 
iKtfwr difierent. 
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neks, fet they are BtUl more tliau them coosidered as be- 
loDgiag to the Alpine or inferior sedimeDt fonnatlon ; and 
ire there find, u in the preceding mogntaiiu, in the midst 
of a dnll mulj a^Uaceons slate, which appean almost 
bomogeneotu, which is black like the slate of Claris, which* 
fitr from resting on the beds, forms part of it; we there find 
MnnMmitea of the same species of that of the lake of Como^ 

The ipeoimea I possess comes certainly from the calca> . 
icons schist of Oberhasli, a canton geogr^hicall; different 
from that of Glaris, bat geolopcally the same: for that 
comitry forms part of the calcareofu chain which conttdns 
the B^rtioro, and Mont Dmdi ; the rock moreoTer that en- 
velopes this ammoiute entiielj resembles the nnmerons marly 
argiUaceons slates, or black calcareoos slates of the mona> 
tains which have served me as examples; bat as I shall pro- 
bably have occuion to return to these monntains, in a note 
on the posidmi of the fossil fish of this valleji I eooslder it 
soffident to notice this -part ot the Alps in the nnmber of 
rocks that may be compared with the calcareo-sandstone 
roclu of the Apennines. The calcaieo-sand stone fonna- 
tjons, essentially composed of compact smoke grey limestone, 
with spathose Teios, of schistose marly limestone, of calca- 
reous and micaceous sandstone, which, in part of the Apeo- 
nlnei, are sitoated immediately beneath the serpentine for- 
mation, ^ipear to me Tery different by their mineralogical 
characters, and. their epoch of formatJon, from the aitdenl 
transition rocks, generally admitted as aach, and which I 
hare cited at the commencement of this comparispn. 

They even appear to me to possess more the ciiaracters of 
sediment, and to indicate a foimation still more recent than 
the Alpine rocks I have just mentioned, and which are com- 
posed of brownish limestone* and micaceous argillaceons 
slates, sometimes containing otganic remiUns, and generally 
described under the qame of Alpine or inferior sediment 
rocks. 
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ABTieLB.iy. 

Opimons <^'&eologisis on l^e ^o'sltiifa bf Thi 5e*5k»- 
iines and Diatlage rixks. 

1 haie aid 'riial Ae p-elittfr paW", *irtd ?>«*«(• et«B tit 
g^logwtft ha¥6 eritemliitd, ana trtlh 'jtAttAteS, '«* ** 
epoA o* 'the octtrrCQce WT ert^nffiite, lu W{*ute» wWch 
appears ^6 refcf tlAs WiA to ad efMk* *)!f »(*to4rt*i fWdl 
more adcreOt ft«l the tJllaertaMohS I hk^ *** Wn t*» 
ApefaiiliieS ip^eat t6 tttrtbute to R. 1 sfcTdl i** «**iMKl» 
*« "brltig fomSrS At* tfpiBiMft, thM VWM I* to W^tMlt 
wtat ft contained to Ae gW*ef (ftVt-rf |;wa*^(*I ««*» j 
yet 1 cariQt.1 entttely 'ptts fte* in 8»e»«», %*«»» Vom 
liglM -mby r^ott irbtii tm e^»iftnat)m tof <a«BA opfaiams 
^h'ieh may lead n^ to k iU6i% tiKcAe 'dlBttetxim bf tke 

tt IS toown that tlffi ^tegftti «t 'V(>eMlM*t «cfc6ol fltl^<i 
guhli, With this faOset tit geogtibfifi ¥w'« ¥<MMtiWi« or«f* 
penflrte; ttreone, acCtfrdtag to theft, brtiAging toftt^* 
InitiTe citfss, contatns liblile 8elt>^tA!ft, ^traljilf laptikklM 
[<Clpl)ica^ce greavi'), Httschift, be and falMHMMii «M 
cryHtiiniie Hmestefie, '&c. ; tfafetJAer, ««Zh 'tttty nVMr f» 
the bst mfembera or n&i tSt tkt iMWWVfe Mri<^, torfMM 
Common serpeAtlbe. 

AH igree 'that the iBrthctlKn of iftese t*ft Tortflrtlmrt fe 
difflcnlt to establish, atid consequently ta recttgn!s(t dietilf. 
Now, by Teferlhg the 'serpentine mk*s of the ApennhieB, 
Wllichl iMre described, to the ain^hd ¥oi4ittii)&, tfaey are 
Seen to he in a pnsltiOn that attaA'«a theth tA an epoch tnvcTl 
more recent than (hat tff -the last primilite rocki, or Urgii*. 
laceons transition slatts. The tfj^nion af the Italian geth. 
kgists and those who have spoken of the geology tit the ' 
Apennines, tmght firrt and ■princifially to -occnpy me, 
Messrs Viriani and Cordier have visited the enviroM »f 
Rochetta, the monntain of Monteoero to the E. of that vil« 
lage, and the situations of the manganese, the amber earthy 
the jaspefj and diallage rock which it contains. 
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M. VinuU* in 1807, wben describing tbe n 
Dragon and that of Montenen^ gtvea to; e^ust cl^tvls on 
the structure and nature of the diaUij;* lerpentiDej the cal- 
careoas diallage rocks, and the jasper coDi{osiog it ; but 
he does not speak of their relative positiou^ and r^gvds di- 
allage rpck as primitive. This opinion was thea so deep^ , 
rooted, that hanng remarked a scrpeotine cnut vhiok in 
some places covered the argilhiceoas grounii of th« sonthem 
■lope of Montenero, he supposes that this meuntaio was 
formerly, and od this side, in contact witb that of serpei|> 
tine (p> IS), and M. Brocchi l> disfrased to admit this ex< 
planation. 

M. Cmdier, who visited this same moanttdn In 1809, and 
wio has given tbe minerological and statistical acconnt of 
the department of the Apennines,'?' having more ottochad 
hitpself to the technical part thau geplogical consideraticHis, 
has described the MonteDero, the serpentines, the dialla^e 
rocks (under the Dtune of graotle dediatlage), ttiejwpers^ 
the manganese and brown ochre they contain, without ^•^ 
plicilly speaking of the geological relations of these rocks 
with the sandy ^mestone of the Apennines, 

Be refers tbs diallage rock and all its varieties, the coiii' 
mon schistose and diaUagic. serpentine, and tbe steaschist 
to the primary class; and the secondary class, tbe jaspers, 
the UmestooeB, the marly schists, and blackish and calcan 
reous slates worked at Lavagoa, which afford a new proof of 
tbe alternation of (he micaceous calcareo-saudstones with 
calcareo-argiltaceous slates, marly schists, and limestones ; 
he also refers to it the grey and blackish compact limestones, 
with spathose veins, and even the marble named jior^or, of 
Porto- Venere. 

It was especially necessarj for me to stndy the works, ob* 
servatioDS, and opinions of M. Brocchi, the geologist, who 
has, of late, given the best exposition of the structure of tb« 
Apennines. I fully iqipreciate the advantage I have Jutd of 
conversing witb him on the subject of this memoir, and 1 dd 
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not quote him solelj for the pnrpoie of compUment, bat u 
' ra anthoritj on which I depend, to give mote force to the 
genersl coocIusIodi I draw from in; observations. 

M. Brocchl* in the first pUce eitablishes, thit the rockt 
vhlch I have described under the names of schiatoae mica- 
ceoos sandstone, and spangled argillaceoas slate (ph^llade 
piillett6}, and which he names madgnOf are not argillaceom 
schists ; he refers them to grejwacke, and he admits vege* 
table remains in it, st many points, as at Flesole, SeStota, &c, 
but never marine shells, at least In that of TascaDf. 

lie refers this rock, the smoke gref compact limestone 
with a -scaly fracture, &c. and the calcareous sandstone of 
the environs of Florence, named piftra-Jorte, to the transi- 
tion class, yet notices an ammonite in it. He does not give 
these limestones the name of Apennlne limestone ; bat he 
applies this name to a homogenons white limestone, coo- 
tuning chert (del sUex), often blending Its characters with 
the Jnrtt limestone, bnt which differs from it by the fineness 
of its grain, &C. 

He considers the serpendne as the primitive rock most 
generally spread over the Apennines of Eastern Ugnria, 
where, he ^ys, It is covered by transition limestone, argil- 
laceous schist, greywacke, tic. and he cites Spexii^ Monte- 
'Cerboli,f and even the black transition limestene at Plan- 
del-Monte. It ig accompanied by jasper at Flegline near 
Prato (it is that of Monte Ferrato described above) ; he 
conjectures that the jasper forms part of the general ground, 
' posterior to the serpentine, and even formed long after it.^ 
He states the opinion of M. Bardl on the position of the 
jasper beneath the serpentine of Monte-Ferrato ; but se- 
duced by the generally received Idea, that the serpentine is 
«f primitive formatien, he desires him to assure himself of 

■ Conohiotogui fbnile nibapeDnina con owervizumi geologiche lupl) 
Apenmni > ml buoIo sdjacente. Hilano, )814, 
t TomB I. p. 86. 
I Ibid. p. 49. 
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the fact ; * he skjs he has Men, hi the sune place, the ja^er 
restfng on the limestone, &c. 

M. Corteri f conceWes that the serpentine of the Apen- 
nines belongs to the Inmsi^n series^ and considen It, as do 
all geologuts, to be beneath die limestone of the Apennines, 
and on seeing it rise above this rock, be, with them, supposei 
that U pierces threngh the limestone formation with which 
it is covered at Gropallo, near the torrent of Nnre, in the 
Parmesan states.^ 

He places the sandstone (arenarla) beneath the limestone, 
considering it as the mosC ancient of the stratified rocks of 
the Apennines. 

M. TOD Bach has said, in his travels in tiorway (vol. I. 
p. 47S, French trans.) and in his memoir on Gabbro, that 
dlallage rock is one of the most recent of the primitive class, 
and that this rock and serpentine are placed between primi- 
tive argillaceous schist and c\aj slate, and he cites Genoa, 
where, be says, the serpentine is beneath the ai^llaceous 
- slate. He also cites Chiavan near Sesti, and Lavagna, the 
environs of Spezia, Frato near Florence, &c. 

In the section of the Apennines from Bologna to Florence, 

* Tliis opiiUoT) ii «o genemk, thftt lamdupcMed tompectthBtrnmany 
countrie*, even in luljr, ihare are two fonnsiiDns of Berpenline rock*, 
pot becBUw in ihe enviioiu of Geooa, u welt an the narth of thit town 
0* on tbe cmat, the rocks with a serpeutine base rest immediately qd 
traduboa calcareona schista, which onlf proves that the calcareo-sand- 
■toDe formation ia wanting at ^at place i bat becaiue the greater num- 
bep of Italian geologifta admit them. H. Brocahi especially itatet in hia 
memoir on the prominitory of Argentftro and the U\e of Giglio; " thrt 
nrpeotiDG, very common throughout all the Siennoig, occurs, bb et the 
pnmontory of Argeutaro, at the lowest part, i. e. beneath the argilia- 
ceoDBiohiat, the Hliceo-aalcareoui breccia, the gieywacke and limeatone, 
that it cmuequently ia the moat anoient, and ought to belong to the 
primitive formation or most aiident transition period."- At Faida-dello- 
Scalandrino, it ia seen, he say*, covered by the limestone that forms the 
tpnunit at ike mquntain. (BibUol i iul : 1818. tome xi. p. T6, 237, & 
366). 

f Saggi geologioi degli atali di Parma e rjacenxa. I vol. 4(o. Pif- 
■ataa, 1610. 

}Ibid.p.Bl,&I8T. 
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and* I17 tbb y l c ^i it, rad which was coBuuiBtcatBd in MS. 
to me, he hta aotioed serpeatine in the eoviroH of Ptetta- 
mala and CorigUaoo; but he giras n» ii>foraali«n ivs^ct- 
iag its posiUvn. 

I luve atated, when ipeaUog of the poMtion of Monte- 
Ferrafo, what M. Bardi has Hid, and I iiave cited Mesin 
Faajasf Viviani, M<yon, and Ilollaod, wlua woitionuig the 
aerpeatinea of Monte-Ramauo* 

M. Marzari Peaeati, in a notice he has published in the 
journal entitled, the Venedan Observer, for Septenlwr and 
October) 1890, on the superposition and discordant mode of 
occurrence of granite on a secoodarj iimestone^ saf s a few 
words on serpentineii He notices a acrpenlina vein tnvening 
the Alpine limestone at Ganiecoli^ md between Fonm aad 
Fredazso, in the vallej of Avizlo. He speaks of the passage 
of what he calls tertiary granite of ttwee subetanacs into ser- 
pentine rock. I fee) much flattered at still finding mjself 
of the same opinion with M. Marzaii on this point. The 
' (Uallage rock, named granitene b^ the Italian geologists, 
called diallage granite bf M. Cordler, a perfectly crystalline 
rock, which possesses no Tolcanie ahamcter,' which Contains 
many of the elements of granites, occurring on a formation 
asivcentssthtt 1 hare dewtlbed, dtspoasi one to admit «ith 
leis difficulty, the posltioti of true granite eU Hnse ixtm 
rocks. I have seen this granite at M. Idazari's, and it ap- 
pears to me akogetbcr like that of Cherbourg. 

But there hr« two aaturaliats lefeg read, even anterior !• all 
thttse I have t^t«d. Who have perceived thia ffect.-^The fiMt 
Is Ferber, who says, t\at there 4r6 reatont for betitfoSng 
thai the gabbro (serpentine) t^fthe Iti^irunetla itplacedon 

a UmeitOMe rock That it ia a grey cempaet Umettone, 

cetsfomdi^ ttoribfes i^ p^rittt. The state of tcieneeattlN 
time fn which he wrote (1779), did not allow Um to draw- 
any general conclusioo from this observatioD. 

The second is M. Paiasson, that naturalist of Pan, who 
pursaed to the end rf a leag life kbenrs tiMt evinced great 
activity, patience, and information. He had obsertefl In Ae 
Pyrenees a rock, the cliaracters, determination, and position 
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of which had perpetaally occnpied. faira, and to which he hu 
gifttD the aaine of opbUe. The <^hite of M. Palawon Is a 
greeoBtone (diatiage), but it is aa ill characterized green- 
atMiej on one side pauing ints hornblende rock (amphibo- 
lite), in another into trappite (trappite), and in another into 
aerpentiDei ai h« obaerrea, and aa I have myself seen on the 
apot, at Poaiac, DearBagn^res; this rock, which in bTery 
reject recembles that of Pietramala, rests like it on lime- 
stone, which M. Palassoti refers to the secondary limeatpnes. 
Here then at the foot of the Pyrenees, as at the sammit ot 
the Apeanines, at a distance of more than two hnodred 
leagues, is the saqie rock formation by crystallization, afford- 
ing nearly the same modi&catiooi, aituated in both places on 
a tioKstone«f sedimenL This fact surprizes ns less aovt 
that it begins to become common ; but it required, at the 
time M. Falassou remarked il^ a good method of observa- 
tion to see it, and some conrage to declare it. 

Geologists who have published general works have all 
throwB out the same opinion : it is foand in Reusg, and all 
the English and German disciples of the Wernerian school. 
We shall confine oorselves to citing the moat modern, those 
whose works have jnst appeared. 

M. Creislak * oonMder^ as do «11 the geologists he meit- 
tioBB, Meism Cordiei;, Brocchi, Faqjos, Viviani, &c. the 
locks of terpieatine as belonging to the last chains of primi- 
tire rocks, and neither cites in Italy nor elsewhere any ex- 
nafles vf eerpeotine locks of more modern formatioo> 

M. SaBboisMB, while admitting with geogolists of the 
WemeriaB acheoi two foratations of serpentioet and referring 
the second to the tranaifioa epoch, does not find clear anil 
authentic exaanples to give for establishing the epoch of for- 
vaatioa of the last ; he alw regards diallage reck as belong- 
ing to the last term of the primitive series.-t- 

H. de BtKUwrd, is his article Terrain of the Dicdonnaire 
d'bistoim naturelle, establishes, with all geologists, two for- 
mations of serpentine rocks ; he refers the firet, composed 
of diallage rock and serpentine often calcariferous, and in 
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that case it is grannUr limestone, to the primordial rocki, 
and tBe second more compact, &c. to the last periodi of that 
formation ; he also citei the serpentlBes and diaDage rocka 
of tb« Apenninn, aa dipping beneath the most ancient inter- 
mediate rocki. Be premises that there aists macfa nncer- 
- tainty and obscnrity on the position of the two serpentine 
fonoBtiona. 

There apparently results from the facts and resemblaaces 
presented in tbis memoir : 

1st. A tolerably exact knowledge of the relations of the 
serpentiae and diallage rock with the jasper. 

3dly. A precise detennination of the rocks on which the 
preceding are immediately placed. 

3dly. Nnmeroni and authentic examples of the' eiisfence 
of serpentine and jasper rocks above a limestone of sedi- 
ment, and above .landj and micaceous rocks of aggregation. 

4thly. IMrect proofs that the serpentine rocks of Ro- 
chetta^ la Spezia, of Piato, of Hetramala, of Impnutetta, of 
the Volterranais, ought to be regarded aa of posterior fomu- 
matioB to the. rocks of sediment and aggregstion, and strong 
pieanrnptions, drawn from' analogy, that the serpentine 
rocks of la Goordla, of Monte-Ramazzo, of the Bocchetta, 
&c, in the Apennines ; of Mndnet, Baldlssero, and Caatel- 
lamonte, at the foot of the Alps, and that even the rocks of 
serpentine greenstone (diabase ophitenx) of the Pyrenees, 
onght to be referred to this same formation. 

5tfaly. Lastly, that rocki analogous to granites by their 
crystalline structure, agun apreading over the surface of the 
globe after the existence of organic bodiea, hare covered 
rocks of sediment and aggregation containing the debris of 
tbeae bodiea. 

This fact occnrring with the same circumstances in rery 
distant places, there is reason for believing that it has been 
as general as the most part of geological phenomena re- 
lating to the regular succession and senrible paraHelism of 
the beds pf the globe. 
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EXPLANATION OF PLATES V & VI. 

Plate V. Fig. 1 and 2. 

Natural section of the two sides of the vallej of Cra- 
vignola, Dear Rochetta, 15 kilometres [above 11 mileB] 
to the N. of Borghetto, to the north of the gnlt oCSpezia. 

Fig. 1> Right bank of the torrent. 

Fig. 2. Left bank of the torrent, or base of Monten«ro, 
an escarpment opposite that of the right bank. 

A. Green diallage serpentine. 

B. tallage rocks. 

a. Serpentine dialli^e rock. 
, b. Calcariferoas reddish diallage rock. 

C. Reddish jasper miKed with greenish zones. 

D. Smoke grey fine compact limestone, with spathose 
limestone Teins. 

E. Greyish marly schiit. 

Fig. 3. Section of a part of Monte Ferrato, near Pralo 
di Sesto, to the N.W. of Florence. 

A. Kallage serpentine, 

B. Diallage serpentine [lasBiog Into altered diallage 
rock. 

C. Reddish and yellowish jasper. 

D. Smoke grey compact fine limesfone, in scattered 
blocks. 

Fig. 4. Fignra shewing the escarpment which is seen 
to the W. of the road after Pietramala, going from Bolog- 
na to Florence, between Maschere and Covigliano. 

A. Hornblende serpentine. 

B. . Hornblende diallage rock and amygdaloidal dial- 
lage rock (enphotide variolitiqne). 

- C. Reddish jasper mixed with greenish aones. 

D. Smoke grey fine compact limestone, with spathose 
TMns. 

£. Hard compact saiidstone, and spbistoie sandstone. 
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Plate VI. 

Fig. 1. 2. 3. pifpQBiti9ii of the serpentines, compact 
limestone, and dull inlcaceoas ai^Ulaceous itete, observed 
at different points going from Poggio del Gabbro at th« S. 
of Volterra, at the La^nis of Moate Cerboli. 

These sections are theoretical, i. e. that ifae; are not 
the 6xact representation of the rocks observed, but onlj 
' the graphic indication of the AspositFoo of the rocks, sach 
as it appears ought to result freiB the pvinta obserred at 
different distances, branght nearer ia the figure, and 
placed in the relations which it is thopgbt any be recog- 
nised between these different rocks. 
Fig. 1. Hill named Poggio del Crabbro. 
C. Fragments of jaq>er on the Bortiieni Me of the 
hill. ^ 

D ft E- Smoke grey compact Hmestone and marly 
schist, dipping beneath the serpeotine A. 

G. Gypsam which apparenly rests on the se^entine. 
H. Clay alternating with the gjFpsom. . 
P. SHiceoiu conglomerate ia m vncoi^nnahle po- 
sition. 
Fig. 2. Descent towards the village of Hontc-CertMli, 
B. IH determined serpentinet mlwd whh diallage 
rock. 

D & E. Smoke grey compact Hmestoae, dipfnng be- 
neath the rocks. 

Fig. 3. Graphic indication of the dispositiwi of the 
Lagonis, and the aqueous vaponrs tn the valley at the foot 
of the hill of Moute-Cerboli. 

D. Snoke grey compact limestone, Ac hi highly in- 
clined and much broken bed^ In the southern portion, 
leading to Castel-Nuovo. 

d. Judication of the debris and foHfen calaueoas Qasses 
towards the valley of the Lagonis. 

M. A mass without structure of soft clay, of marly 
schist, of calcareous blocks and fragments, composmg the 
bottom of the depresuon intkelormof abasln, fron which 
aqneons and sulphnreous vapours rise up with violence. 
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Plate Vf. 

L> Lagonh propc^rljr go called, or small lakes of ninddy 
and hot water, that travene with impetuositj- and violence 
• the aqneoDS and snlphnreouB Taponrs containing boracic 
acid. 

Fig. 4. Disposition of magnesite in the natural section 
of the hill of Castelkinonte, near Turin. 

A. DituTiatn or allnvium (Temin de transport) com- 
posed of rolled pebbles In its upper part, and of re44isli 
sand in lower portion. 

B. Mass of pale green disintegrRted serpentine, ]n 
which Teins of mapiefite wind ^nd inoBCuIate. 

a. a. a. Veins of magnesi. :. 

b. Chalcedony io mtmiqiUted plates, &c. in the midst 
of some of these veins. 

c. Veins of green concretioned homstone. 

d. Nodnles or bloclts of brownish green felspathic 
serpentine, scarcely altered in the centre, and decomposing 
in coDceDtric layers. 
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On Fossil Vogetahks traveTaingthebedB^oftke 
Coal Measures : by Alsx. Bronqsjart, 
Member of the Royal Acadena^ of Sciences, 

April, ISil. ' 
(AnnilM de* HiuM, for I8SI.) 



.THE presence of o^Dic remuDS ia the midst of the Botid 
and deep beds of the crust of the globe is, ia the natnnU 
faistoij of ttie earth, one of the circomstancei most woitfiy 
of stimulating tlie cnriosit; and attracting tlie attention of 
ebserrers. 

These remains •at ancient worids, often so mnneroiiB and 
■o tittle altered la their form or stmctnre, though entirely 
changed in n&tore, seem to have been bo well preserred 
lolelf in order to fnmisb ns wi(h the only docnments we 
could ever obtidn on Ibe natural hlslorj' of these different 
periods : they are as It were scattered phrases of that his- 
tory. The mere we collect them together, the more we may 
hope to estf^h^^) >^ ^°^ entirely, at least in its principal 
parts. The fact I am about to bring forward Is not new ; 
bat the examples of this fact are still rare. It is besides so 
remarkable, so important for the theory of the formation of 
one of the rocks most interesting in every point of vieWy 

that loo many eian)|Jes cannot ^^ collected. 

That which is the subject of this notice is one of the most 

complete^ the clearest and easiest to prove ; it will thei^ 
fore be one of the most anthentic. 1 shall in this pnbllca- 
tion haTe no other merit, than thai of having described and 
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figured, and consequeDtlyof haTinginsGribed on the regis. 
ten of science, a fact which MeaBrs Beannier aod de Gallois, 
Enghieers of the mines of the department of the lioira, hare 
shewn me. 

It W81 long since known that coal depoutes are accom- 
panied bf a great quantity of TCgetable remains ; Jt has also 
long since been remarked that regetahtes resembling our 
ferns, and stems which do not exactly resemble that of aDj* 
known plant, are most abundant in this formation ; but it is 
not long since that it has been remarked that the entire 
system of these Tegetabte remains is different from the entbe 
system of the same kingdom foond in the more recent beds 
of the globe ; lastly, but few years hare elapsed since it haa 
been recognised that these vegetable renudns were not al- 
ways extended between the fissures or on the surface of the 
beds, and parallel to their stratification, but that they, in 
some places- ctU tbem, that tbey traversed them in many, 
that they were even perpendicular to them, and lastly, that 
they sometimes occurrod In the vertical position in which 
vegetables nsaally grow. 

If these ideas bad been more generally spread. If the facta 
whidi they establish had not been conridered as exceptions 
owing to chance, theories would not have been proposed, 
even lately, on the formation of coal, which are iu evident 
contradiction with these facts. 

The vertical stems we are about to describe, have already 
been meotioned by M. de Gallois ; tbey occur in the most 
distinct manner at the mine named da Treoil, at a 1000 
metres \XfJa feet] to the N. of St. Edenae, department of 
the \Mn> 

The coal formation offers in this place two oircnm- 
■tances, which are rare, but very favourable for observation ; 
It occurs in beds evidently horizontal, aodsitnated in such a 
■nanntr, that it can be worked In open day, and as a quarry^ 
so that It has furnished us with a very uncommon opportu- 
nity in this kind of formation^ of observing a natural, and 
complete section of tbe different rocks and minerals comr 
posii^ it, and of being able to represent them with a c|«ar- 
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nesism^ extent tlutrnibtemBeaD Workbigi etaiuir«T«^^ 
■ This natural KcBoa of the formatinn ia oof only IntermM 
Ingfram tbedrcnmstanceof tiie fouil vsgetsblaa that form 
the principal object of this notice ; but also for the presenca 
of compact carbonate of iroii ore, which w cout^tty ac- 
bompanieS the coal, and vblch will B«on becone is France, 
als It has long siitce been >o England, the object crfgreat >e> 
search, and a species of iudnstry n^w to m. 

By Confining the evaminatlon In the TreaU mine ta the 
j^oHiAii represented inthe view (pi- 7), that is jmned'to 
tMs notice, there is KonAed passing fron the battomtothe 
top, i; e. triia the lowest terraceto the sBrfhce at the gNmBd g 
' Ist. A bed of ctaliy spangled day-slate t'>i which is 
toon foHoved by a bed of co&l -(H), ftbout 1£ decimetres 
t;5fECt] thick. ' 

' Sdty. A second bed of the sAme slate (t), bnt thicfac, 
itnd contniiing in its loner strata and -very near the xA^f 
fonT beds of compact cafbonate of iron ore (F), in flattened 
Inodnles, cleanly separated from each otiier, nora m Iwjlto^ 
Inminoas; or in Urge plates swollen 'In the mUdte, aooom^ 
panied, cotereil, aadeten penetrated by Tegetable-ieinaios ; 
' idly. And at (he second terrace above this schhitose liei^ 
another bed of cOal (H), which is from 46-td 00 centlmetru 
{about 20 incUee] tlilcfc, and wliich is coTei«d by a-fatd 
composed of schistose clay («}, resembling the fafbrior om) 
from four to-five tfiln seams of co^, and towaniB Its npper 
part of three or four thkiner seams, and closer together, of 
carbonnte of iron (F), in every respect resewMing that of 
the first terraced ' 

The schists and iron ore are accompanied by-BiimeiVty 
Vegetable impressions^ which cover their sarfaces and'fallow 
all their contours ; ■ ' 

' 4thly. Lastly, and here (erTninatitig the COal mettmiKS^ 
a bed 3 or 4 metres [abontS f. lOln. to 13 f. 1 h.^I'tliAtA: ooi 
CBrs, of a micacons sandstone, aomettmes simply split in vV- 
rious directions, sometimes very clearly stratified, wmI eH& 
passing in Ih^ mass Into the slaty stmctare. 
' In this bed,' ind over a great extwt, numerMssteiis o«t 
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pnr, ptaced TcrtUallf) tnTeniug all tb^ atntx, aa4 of 
wfaicli the vww i«iiwd to thia b^Uck «Bif •baws h mm|1 
Dwnber. .It Uf-trwfowM fiortM^ <rfBloowotjl«dWM)U««r 
geUbles, resembltDg iiMiboo, «r a lar^e <fHJMAiw m it 
sere ^tfiSM ¥i-i^ao*> 

: Altlumgh tbe I»4> of tl>9 eod loeMPret am herscvidmtfj 
jboriswtal, It is renarkad Uwt tbsM Jha* ttepo) tGM tttf 
pra^ipUsjioii aqd ens oovvUdativa frf tlw opper mitlatilJMV 
^ ilidiqg inoTWiwnt, of Utile extent certtiDlf, bat HiAcleQt 
IB mutjr poiot» la bre»k t)i9 CfHuUiiHitf rf th«M -qtAEM I n 
Jluttbe WpeipArtswewitiTere thrown on 0m si4a, ID|4 
JM nat coBtionow witb'the Inwar. 

. It do«s not eater into i^pj' ptan t? de>erib4 tbeie v«gfir 
iablec, nortoe^Tcb todeteroutifl.ta frhtt bBul^-tbej mtf 
belaog : H is a very ia^ortaHt and difiicalt nliimt, rp4 . 
cannot bfl tnwted 90 pwiiaat. My aen,«Klied bj' th^eoimF 
^tf of M^ l>ecaiM}»ll«5 isd the belp ftf geologbta, im )mi( 
since nndertakeu a special work on ttiis portion of faotSBf^ 
-ttis object of which is, the ^dy o( fossil Tegotablesj for 
I>y toafiipeiificvUif aitd rapidly ^lamiag the vagetablesaf ihc 
x^ipalpMaBqres, one mka {Mv^agal^og opiniom on theirgflr 
pecMf which . might be errofiflOBS. Bat altbough I o«ghl i^ 
.tpeak he)» only of the {)ositioii of these stoDs, ^ad not-oC 
■tkleir Batqee, I CBmet avwd »Sonag, under this {wiat of 
jriewi *<n>fl obssrrvtifwis reUtisg dmcOj to thwe of .St. 



, - TbcFB are j^ tbp Tr«iiil mine two very distinct kin^ of 
stems : those of one class are ^yliadrical, articulated, ufl 
j^tiiated jMtraUel to their edges ; th^ do w>t in tbeir interior 
jyca«nt a^ organic textttw, their probablji leedy (^tulaire) 
cavity is entirely filled with a rock of the same natare ^fi 
4hM Boo^osing -thp beds they travenc The<e steau are 
,tilie.aiQBt aamerous, thpy Tjuyn^uchiB dimeter from :S« 
3 centimetres only [about 1 inch] to 1 or 9 decimetres [4 to 8 
in.], and perhaps beyond. Theicgreateit length appeaved to 
hb to be 3 or 4 metres [& i. 10 in. to St. Lin.]. Tbetr iur- 
fsc« b often coiered by a femginow and ereH coaly de- 
posit or coat.' ' 
oS 
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The otber and more rare TegetabUi, are torapoied of hoi' 
low cjlindiictl ateni diTs^ing toirards the Iqwer extremity, 
and Bppeariog to spread out in the manner of a root, bvt 
without preientiag tatg ram^eoHon.* 

None of thete rtemg can apparently be referred to ^m 
ot the palm family. Thii result, which I only notke, wUl 
be developed and preceded by the motirei wMeh hare led 
to it, in the special work my son will publish on this snbject 

I annonDced at the commencement of this notice, that the 
fact described in it was not new to geologists. Among the 
eknmples brought forward of fossil regetable stems traveis- 
ing many beds, or placed Tertically in the bosom of the 
earth, 1 ahall speak of those which appear to me most ana- 
logoos to the example taken from the St. Etienne mines : 
these citations will help to establish the resemblances that 
are as real aa remarkable, which the coat measures of all 
connbrles piesent, nader all the circumstances of thrir for- 
mation and stmctnre. 

Sir 6. Mackenzie has observed in the coal meamres of 
Seotland, near Pednycuick, ten miles from Edinburgh, .a 
vertical trunk about 12 decimetres [ 4 feet] high, the 
mass of which is of coal measure sandstone, and of which 
the faai^ nr what, here represents it, is replaced by.coa]. 
This trtink not only appears striated in the manner of the 
St. Etienne stems, but also divided tike them by treni- 
vene articulations. + 

A fact closely resembling it appears to have ocoirred in 
the coal measures of South Shields, j; 

H.de ScbtOtheim also mentions vertical sterna at KifiFhau- 
.len, in tlieHartz,| in the mines of Maneliach, near Itmc' 
nan, &e. 

But tile examples that most approach that which I have 
bronght forward, liave been observed in Saxony by WerBer^ 

* The figure ihew* Ihew different cinunutMlcei. 

4- Biblioth : anivenellg, t. viii. p. 850. 

i Ibia, t.viii. P.SS4. 

I In Lecidurd Taichenbuch 1613, Ttb yew, p. 10. 
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bjr HeMTS' Voi^t and d'Aubultson, io the coal meanreB in 
the neigbbonrbood of Hainchen, and bj Menn Habel and 
Nogger&tb, In the coal minM of the Saarbruck countrj. 

Four or five items, from SO to 30 centimetres [8 to li 
feet^ in diameter, which M. d'Aobaigton calls tranks of 
trees, occdrat the first spot in « Tertlcal poiitioD, in the 
■andstoHe of tfa* cotU measofet^ All the circiunstaBceii 
pgvee with those that accompany the yerficat rtems of St. 
Etienne.* 

The ume foots have beeDobserrediDtheenTirensofSaar- 
brack, in loanj coal mines, especlalt; in that of KoUwald, 
There the tmnks are S metres [about feet? io.] high, and 
Sor 8 decimetres [Sf%etto3 feet 8 in.] in dianieter, and 
ia that ^f Wellesweiller ; the tnipks in this last ntiae, re* 
xnarkable for their conical form, for their diameter of from 
45 to 36 centimetres [18 to about 14^ inches] for their 
height, which' is abpre 3 metres [abont 1 feet] have lately 
been described and figured \>j Dr. Noggerath.i 

These tranks, which cannot be referred to any known 
y^etable, and which appear to differ from those of Hain* 
chen and St. Etienne, traversed manj beds of sandstone, 
both schistose and sandy, ^nd were situated between trto 
cool beds. 

M. de Charpentier cites a similar fact, which he liad ob; 
served tn the sandstone of the coal measures to the N.E. of 
Waldenbonrg, in Lower Silesia. He states that, in 1807, 
he -there found a fossil tree in a vertical position, traverslog 
honzontal beds, and having its roots and some branches well 
preserred, and changed into very small grained quartz, of a 
greybh black colonr, but whose structure Koa no longer 
discernible; the bark and small branches were changed 
into coal.' This trunk was 4 decimetres [16 inches] in 
diameter, and there still remained a length of abont 4 

* Sae Journal de* Minm, t, s^i, p, 43, and eapeciaUy d'Aubuiwon, 
(Jeogaoiie, L i>. p. SM, 

-t Ueber aufrecht at gebergigestein iagefchloCTette fouila aumtUiQi 
mf , &c. von Hi. Jacob Nogger^th, Bonn, 1819, 
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■MtiH* [11 t. I h.]. "Hie pi«setiee of tuwDckca^ whte6 
4»ei not mpptat doi]btf«l,«stBUihes > renaAaUe ^tflteiteri 
between tUi ftof) tkat af St. Stieatu, and tbOM we hsve 
ftoWd. 

JtMtfy> M. Hobel Ituebiervedhi ^MseMmeiblDHTegeJ- 
txWe BtiOM placed almost vertkallT-, wMcfa da not differ 
froM van ; they werc fron 3 tvSl mette* [ebout f. 7 Ibi 
toS &}iB Itel^t, BAd abontlfl oentimet^a [lOfeet] id dis^ 
meter : they were articulated, regularly grooved, and covered 
bjf M. little cMd. These stenn ttaversed htih of tbe fimua- 
thta which MntdA carbcmate ef iron ot«> 

A drnok «< a tree In a Terttotl pesitlaii bM lately beelt 
Maermd in tbe saa ds tones whldh MverQie coal fertoatloB 
•f GlMgow, 6n the N.W. o< that town i this trunk i^bb about 
daclmettei £i feet} in diameter, its tramveAe aectton pre* 
■teied m nettriy ord fijvre s it was^ Rfce tboM I fcave de*^ 
rtibed, entirely filled wHb the riA. OMapeting the matrix 
is which it otcdired ; bat- the bark, that ia to lay, fte exte* 
riev prirl of this vegetabl«^ for- nothing Bhewsthet ft bad a 
real bat-k, wasconrorled into c«al. It was cteaired forike ex^ 
tant of «bout a bistre {abtfut S-f . S| iii<] and no branches wen 
observed ; yet at Its lower part, rooto Were eaid to have beeil 
seen, especially four of large size,- dipping nnder the gronitd 
like those ordinary trees. It could not, sttys tbe Mither of 
tiiis notice, be refcncd to any known tree. (TbatnMn, As-*, 
nals of iPhilosophy, 18«0, November, p. 198). 

I do not speak of tbe stems and thtnks'rf trtfe tf«M, mt 
«tly fossil, but changed into silex, whidi are observed in 
the rocks ef a formatioD absolutely ^iffo)>eut and always pos- 
terior to that of the coal; these petrified Voods are fSrj 
■nmeroas, but their geological position difltHignlBhes tbeffi 
Mientlally from those which form tiie subject of this notice. 

It is probable that the examples ofstems traversing the beds 
of the coal iD^asures are also very frequent, and that if but 
a nnall number have been noticed, ahd so few figures of 
them have been published, it is owing to the t 

■ Bibliolh: uaiveri: IfilS, (. ix. p. 956. ' 
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IrUch-llM-nKks MDtlurifaiC^^ then are renob^- TheM roclu 
arc alntvt ialmyi.dccp.; the^ are wrired ai vnly by pits, 
an^ gidlcriM, . whlck . aife neter wtteti.iiUv«H>e4 m uMay cU-, 
rectfiiBk When foroiing. tbe 4«tri6naf>«&B paiutges, , tba 
mmditamat ws.tmid^ aa .rawh aa pdstiWet as they ooly, 
«C» to tbfi tttoef eipenw witboat pfofit; yet tbese an tbe, 
neks whieb Sf^vear tocontaia most ef tlw Tertical steoHi.. 
The dittcalty of nnilidg all tbese c«a(litioDS, oaght to dimK 
nub tte namb^r of ciTcaaist&nces favourable to the discoveij 
^d ^ijr.apd covit^lcle bbaervatioo of the^e steGo^ ; bat ana** 
logy l6ad» w t« k«Jteve tbat, if there was the sane iatei;«stQ<l' 
motire ip sear<:hMkg for them as tbe itm ore, the; would ba, 
found. a>:geofvally' spread over tbe coal qieasureai as this ore. 
Nowiy if tb«S4 ftiBOfs, still in tbei« Y«rlical ps^itioD^ shew 
tiiiat the caal.inBasin'e» of St. Etieaaej Saarbntcb, &c. bate, 
b§eB' fordied and deposited 90 tbe spots where tbeseT^HQ-. 
t^bl^ bara lived, as.DMicb might and ought evea from ana-. 
b>8y/b« isaid of all other coal tneasBres. Tbe srbweBceat 
fems and all the vegetables of a tropical aspect fonad buried< 
in Ae coal measarei m.BSt no longer theji be sought to be- 
found beneath the torrid zone, nor to be brought iitto ouri 
latitudes by means of great currents or grand debacles.; 
Tbis hypothesis, now alQioit entirely abandoned, is, «s M., 
Noggerath has particolarLy remarked, incompatible With i: 
TCrtical aod general disposition, which is ao clear aad' m. 
general. ' .1 

; Yei H-d? Charpetitier, in the notice we have:menliDned, 
md which relates, to the vertical tnUik of WaUeaboKgy 
offers vwy jpst r^ections on tbe difficulty of conceiving that/ 
theae atoms could, grow in a rock such as tbat wlricb nowr 
envelopes them, and that this rock. Gould deposit itself hi tlie; 
middle of them during their growth, without in part de- 
iitroyiog, apsettiug, of at least denuding them. He tnP' 
poees'tbat these vegetates, adheHng by deep nxtts to the' 
ground, have been carried away with tbe soil that supported' 
them, and left in the places where they are now observed. 
He r^sts this explonadon on a fact which he observed at tbe 
Ume of tbe great debacle of the lake of Bagnp, {n th;; 
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great CBtastroptie, Ivge trees with thrir r«oU irere canied 
away bj this debacle, Bad deposited Terticallj in the plain 
of Martign;. This obsemtioa leads to tbe coaoluioa that 
the vertical poudon of a stem is not a proof tbat it has lived 
on the spot when it is now thns found; but it appean to as 
a circumstance that ought to be me, and wbich can only 
offer some ieokted facts : the examples of Tertical stems ai« 
on the contrary very numerous. Inlhose mentioned by Hi. 
Noggerath and us, it Is not only one large trank that has 
been observed, bat many ; and in that of the Trenil mine, 
which forms tbe principal subject of this notice, there is 
nearly a forest of slender stems, which have preserved their 
parallelism among themselves. Moreover the nature of the 
ground to which the vegetables still held by their roots 
oaght to be different, or at least very distinct ^m that of 
the rock enveloping them. It is perhaps more difficult to 
conceive that this sandy rock could envelope them after 
their removal without deranging them, than that it has been 
deposited between them in the place where they grew, and 
where they were very firmly rooted. Even supposing that 
these vegetables could have been transplanted without losing 
their vertical position, it cannot be admitted tiiat they came 
from a great distance ; and the insurmountable difficulty 
that tMs fact raises against the hypothesis which brings the 
coal plants from tropicd regions into our climates, does not 
the less remun.* 

Yet the reflections-of M. Charpentiei: and the facts he 
cites, throws uncertainty on the primitive situation of ttiese 
vertical stems, and ought to engage us to contino.''.aur obser- 
vations, and teach us that we cannot draw any absolute and 
general conclusiou from this fact. 

■ Mot an account of tbe vegelables.of -the coal meaBurei, coniolt 
Conybeare and Phillipa'a Outline of the Geology of England and Wales. 
Psn i. p. 33S lo 3«. (Trens.) 
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A^fiice on the Coal Mines of the Bdsin o/* th4 
Aoeyron : * by M. le Chevalier Du Bosc^ 
Engineer of the Royal Mining Corps. 

(Annalei iet Mines, 1881.) 



THE departmeat of the Av^nron Is witboat contradicUou, 
otall those in the kingdom, that ia which the thickest as 
well as the thinnest known beds of coal are worlted. This 
assertion, at first sight strange, ceases fo be so when the dif- 
ferent parts of this department are visited, in which the coal 
mines occur. Egprmous Wds of coal will be seea in the 
Canton of AnbiOj some of which are more than from 15 to 
iO metres [about 49 feet 6 in. to 6S feet 6 in.] thick, 
and in the Cantons of Milhau and its Ticinity, coal seams are 
worked wbicb ftjre generally not mpre than from 30 to 35 
centimetres [8 to 10 inches] thick.t 

[The author then proceeds to state that there are three 
distiDct coEd basins in this department, including that of the 
Ayej'ron — viz.] 

1st. The coal basin of the I>r.W. or of the Lot, which 
belongs to tte sandstone fpnnatton, 1^ and coattuni the ricli 
loiues of Aubin. 

H\j. The centre coal Imsin, or of the Avejron, which 
belongs tQ the sandstone fonnatibu ||. 

■ In tbeco&l bsain of the C^sne, and the riven flowinf;' into it (PilatiJ 
n*t} numeroui coal minei are opened on beds which are lesa than 8 
deciipetTeB [8 inches] (hick. 

t Thia is extracted from a detailed accolint of the mods of Working' 
the mines, &c. in this distfict. (Tranii.) 

i and I Coal meuure nanditone I presiuoe. (Trans.) 
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Sdlf. The coal btOa of the South, or of the Tun, which 
belongs to B limeBttme fonnatlon. 

Of these three cokI boiias I shall onlj here speak of the 
second, that of the ATejTon. 

Its general direction is from E, to W. and it rons. Dearly 
pin^el with the Ajoi Axe^ro^ unttantl^ fBllowiSg Un 
left bMik of this rivcrjVithoat ever paniog over to the jigbt 
iide, aceplfng on its western lidilt, (wrj' nW the towA of 
Rodez). 

The two towns of Rode> and SeTerac^te-Chateaa maj ha 
considered as the two extreme pohits of the coal formation, 
which is thus abont 36 kilometres [abottt V7\ miles] Itmg 
from E' to W. while its breadth from N. to S. is rariable, 
never exceeding 3, kilometres [abont S} miles], and bring 
faoat Comitaonlf 'mach les9. 

The coal formation, 'beginaing very near Rodez, the chief 
town of the department, passes along the left'bank of the 
AveyrOn, traTersing snccessively the coOinnines of Agen, 
talouUiere, MohtroEier, Berthglene, Liiyssac, Sererac- 
I'Eglige, Gaiilac, RecouleB, add I^vemhe. COal his been' 
found and worked ia these different communes, with the 
exception of those of Serdrac I'Egllse and Goltiac, where 
there has Iteen found, liot coal, but coal measure sandstone. 
' The limits of this coal forinatioa are, on the- N. a nst 
formation of scicondarj It mtetonewhi<!h' covers the sandstoae^' 
and which forms a 'vast platfonfi, Darned Cdutse, * which 
occnn between the rivers AteyroD and Lot. Ttie predomi- 
nant rock is a true compact limestone, almost alway; shelly,' 
but very variable in its colour, structure, and hardness; Its_ 
colonr varies from y^llow'to dull white and grey ; it Eome^ 
tinjes passes into argillaceous limestone ; at others it bdcome^ 
so BchiBtoBe,tliat it is emiiliiyed is roofing sMe. 

The direction of the limeEtOne beds is from £. toW.; 
their inclinatioo towards the S. is always slight,- and.it has 

* The word catatt ■■ ■ generic aamefor the liraettone hhI* proper for 
' the cnltivatios of wheat, while tha name ttgaia I> given to tba mica data 
and gneiga, which scarcely produce any tiung but rji. 
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often none at all. Itt incliiuilion u not seniible except to- 
wardi its point of contact with the coal measorei ; the bedi 
there Itecome inclined from their prenons horizontal poii- 
tion, and acquire a dip of firom 30* to 40*. 

Towards Severac-le-Chatetn some limestone strata cOnbUn 
Mlas of-ligBit* (UAeje^ of Uttle iUdkBelq, fndMtobd- 
tinnons enoagh to be wwtfa ivorking. The coal f onnatJon ii 
bounded on the S. hj primitire rocks, on vhlcU it rests. 
The rocks fcre composed ^gneiss, the beds of Mhicb^'not 
very distinct, incline ia the N. Proceeding S. the gneiss Is 
leplaced by granite, vhicb coflstltates the central and ele- 
vated chain of Levezon, separating the basin of the AveTron 
from that of the Tara> 

The predominant rock of die coal noeasorei is the tne 
coid Jmeasure sandatcHie, in beds of more or less thlcknesty 
more or less regular, but always inclined towards the N. or 
nearly so. This sandstone is sometimes la^e gnuned, bnt 
most commonly fine-grained. Though very hard to be 
worked, it speedily decomposes in the air, loses its hardness^ 
and becomes of a yellowish colour on the snriuce. It some- 
times alternates with micaceous sandstone, and sometimes 
retfuns impressions of fenis and reeds. 

These impressions also occur in the argillo^bitnminoni 
schists, which, in Tarionspoiiitsoftheformaition, accompany 
the coal beds, either as a roof or floor, or dividing ttie coal* 
beds themaelves. 

Besides the scKist, small veins or nodules of soft clay, 
sometimes schislose, are found on the sides or in the inte- 
rior of the coal beds. 

Lastly, the sandstone contains beds of coal, wlich, in 
dtfierent'points, vary as to thickness, inclination, and qnali^. 
Their dip is the same as that of the sandstone. 

The namber of coal beds observed at different points 
varies from one place to another; it is the same with their 
tuode rtf occurrence, thickness, and quality. 
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-Natieton the Ge6logy of the Western part of 
the Palatinate, by M. de Bonitjjid, Engineer 
in Chief of the Royal Mimng Corps. 

(AnMlea dM Mine* leSK) 



THE mountalaoos country oa whicb I now propoie to offer 
smne geological reuiBrlcs, collected fifteen yean since. Id 
leveral professional tours, comprises a part of the KDcieot de- 
partments of the Ssrre and Mont Toonerre ; It is limited on 
the W. and N. W. by the course of the Brems and that of 
the Nahe ; on the S. by the present frontier of France ; on 
the E. hy the prolongation of the Vosges chain, to the fort of 
Mont Tonoere ; lastly on the N. £. by a curved line passing 
within the limits of the small towns or bonrgs of Gxlhelm, 
Alzey, Wtellstein, and Crentzoacb. Beyond the latter, li- 
mit, and the red sandstones of the Vosges, are the rich plains 
of the eastern p^rt of the Palatinate, the soil of whiab is 
formed of less ancient rocks than those of the western part 

The river Nahe flows in a general direction from&W. to 
7f. E. from its source, situated near Selhach at the foot of 
the mountain of Schanmbei^, to the small tovn of Kyni, 
where it turns towards the E- It follows this last direction 
to the ■saUnet of Creutmach ; here it again tums^ and flows 
to the N. and even the N. N. W. to its junction with the 
Rhine at Bingen^ a point that occurs nearly in the prolonga- 
tion of its origiual direction. 

On the left bank of the Nahe, aad at a short distance from 
its bed, the schistose and compact quartzite formations com- 
mence, which form the mountains of the Bnnsdnick. On 
fhe right bank, and also at a short distance from the rJTer, 
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ue situated tlw-coalm«aniTeft and rtd'Mbdstones of the F«- 
latinate. 

The HSnHlniCk, branded by the Rhine, ttwMeaelte,th0 
Sirre, and the Nahe, fonns partof the great icblgtCMe bom 
which i* prolonged from thedeportRient of the ArdennM 
across the N> of Gennailj, and-wblcfa appears la a great Dwa> 
aare formed of transition or iatennediate rocks. The red 
saodstones of the Palatinate join, on the £. those which con- 
Stilnte the monntalns of the whole northem part of the Votgeg, 
known In the coantiy bj the name' of Hanlt-geberge, tbe 
eastern slope of which Is rapid, bnt which gradoally declines 
to the west, towards the coantrjr which espedally forms ttn 
sobject of this notice. In this cbalo, the granite, long hid 
4>eneath thesecondar]' rocks, appeanfior the last time bctwemi 
Landan and Annweiler; It there forms near Alberschweiler 
-an Isolated moantain, in which the granite rock Is seen .to 
paw into porphyry. This monntwn rises in the midst of the 
j«d sandstone that Burronnds it, and wluch immediately rests 
npon it. Proceeding from tlua place towards the N. to^the 
foot of Hont-Tonoere^ or towards the west to Sarrebmck^ red 
. sandstones and qnartKOse conglomerates are only foand, the 
-whole of which is commonly known by the name of. the rod 
•sndstooe formation. They are covered, but only in a few 
points, in this direction, by horixontsl shelly limestone 
(moschelkalk), ss at Bischmissheim, near Sarrebruck,-or 
by limestone and marly clay, as In the environs of Deoz 
Fonts, or by gypsnm placed between the red sand and lime- 
stone, as at Omeisheim, between Sarrebrnck ' and Bliea- 
-castet. Not far from Sargaemine, on (he right banky of the 
Sarre, is sHuated the small taUns of Jlelchingea, nnrtbe 
limit common to the red sandstone of the Palatinate, and tba 
borizontal limestone of Lorraine : the spring only contains 
aboat I| per cent, of salt, with mariate of soda, andsulphatss 
of soda and lime. Still more west the redwndstoues envelope 
thesonthempartof the coal meamiref, are prolonged tw tbe 
left bank of the Sarre, to and beyondthe eoTlrons of Treves, 
-and even penetrate, ^on the ri^t bank of this river, into th^ 
basin of the Brems and its conflnenti. They are also, in 
s^me Dolnt" "x"'- ' '"- Itorizoalal limestone, as atNat> 
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tedh (tm t«^«« to th» dwrth «(' Smr LopiO ^ Wdik* 
(between Mei^z and Wadem,) kc. It is pratMible .t)iat ttiip 
gnat maH of wtnM«oiM Moks ciM>q>HMf ,the two fcHnastions 
«f Md laodftoqa, knAWn in Gwnwy b; tbe nMa^i fltf Sotbc 
Usgende'aiidBBnter^iuMbtdD.* I htra obmrr^ v«gnt«m« 
rHMiu haKcarhwaMdln.tfae Hud}' redtACH £iu-Kl>ra«k:' . 
' ThfltJoalaeanmsformftsoiHwhicksKtenilB^ froMS. W. 
to N.£.^ ft& leagues in lesgtb, from thesovtberB bank oCtbe 
ten,, a little bfiknrSarMbcaiA:, to bejMod tbe f{*ke in. tlu 
iMlnroDt «f Sobofnkeim. Tbe breidtb.of tbii »qe fff eogtf 
nai^ fre«i temr to teren leagnei, according M it U more «r 
Mb srafincd by tb* two chains betwebu whiobit ocatra. At: 
bbont s'tbiidaf its widtb it ii tHiiersed by a bandiaf the rad 
andstMe fornation, wUch ceiistitiit«i lomm elevated nm^ 
nita, atBOOg otben ttutt of Hi>cbeil)ei^ aoair Waldaaohr, and 
Wbu^ dhddei the caal-meosato mto twp hnnini reiy diSerent 
ffom eacb other. 

Tbe soMlbem bnln ^hkh ^bedt iti: wnlm ialo .tbe Sorre, 
iMlongsto tbebeatebaracleiiiedxnd Tichestceal meaanies. 
Itiit)iiDtip>ll7GoBpesedi>f.altenKtuigbedL: Ist. of Brgi£^ 
IweeuB tobiit, ibrtj dnj-, and icfairtiwo madtUme, inirbid 
bM ebseired namenin impreMietu alttma and. other plants 
•aaimen to this foquation ; Sdly. ef micaccou nuiiifato*» or 
«oal measure waditMw; Sdly, of .aqlllBceoiia and qusrlswe 
-onii^MnerMtes. it ^o^tains good«nd Bomcrou beds of oeal 
wackediRtbeenviroaBof Sarrebnick, aaalsabeds and Bbn» 
4lmt massCB of ctitity oariMnateof Iron ore, in the nadales 
<if whiAaremoeMnies remarkbdimpicBMonBef fiab, .paiti- 
adarijT in the upper part pf the coalmeasnrea, aiin tbe«t^ 
fiDom of -Ldbadi. The s^ats of tbe coal meaiKrefi are In 
aexie idacea woifced is aider to extrant the alnm and lalpbotb 
nf aagneabt £ a maU and riightl^ salt iprtng rijei. f Mm it netf 
flnltxbadi. TMsfomatim alM containt^ bat only betveta 
It^ iqipCT Btratay bedi of^xiiMnpactiuneitOne, gicf orblad^ 
wUkaipliBtBrT fractnnjwad aometinMB a acbiitea»rtnictHti9. 
, Tb* general dieeetion of tbe beds hi thu basin luS. W. nil 
K'E. Cki the east and north, it wonld appear tbettUs fan- 
*' mie new red or Mltfenut nndftoiw. (Ttsni'.) ..> : , 
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HitJoB TMti utMM tb* red uadttatie tliit mnrDttni* it, wA 
<mbMe beds ^>p«kr m. some places, on tii« baska at the £Uei, 
nstr IffemnkircbeO) to (he S. E. of OthreJier, todipbenestk 
the DoU meonrei. On the S> tad W^ «o tb« CAstnuy^ th^ 
taalmtuureB dip bcoekth the red nadstoKe, sad are fownd 
by tranrring the taadshme.* 

' Tba Dortfawn part at aar coal mne, which ahedi H» VM 
ten inta I&be, and wUeh piiacipallj comprisM the banka 
•f the Glane and iti cooflaanti, ia of a differant n^nre. Tba 
argHlaceoDS achiita, with little «r ao impres^ni, aftanibna 
tba priodpal hmm of ths Ibnnafinn . and loiBetimet entirely 
twMtitate it: tbey commoaly alternate with ■obietwetaBd'; 
■tonej battheTarletjr of laudstoiueipeGiall^lmtwD bjtk« 
Mme of tbe ooal maasnra fiaBdMone, is rather raj^: A ofwl 
almost always dry aad of bad quality often occurs In; theM 
rocks) fonaJBg la cash monntaia ane «r at laost two ataM 
beds ofa few laches thick, in general situated near tlM Mr* 
fooe. The coal is neariy always iaaaa L dlately covered, aad 
also sometimes divided >tnto two becb, by a UmeslMis, •£« 
dnllyeHovOTblackMi brown, or. pnaeatibg dLffisreBCaUx* 
tares of ^MM two Dohmn, and someliBies containing, patcbci 
(aKRKbea)of mlpboKtof line, > 

The coal and iimatone arc worked together In nnmemns 
tmiBli mines, and the principal use of the «aal u (o bmn tiie 
lime, which bas bsMi geaendiy emido^ed as manare lor forty 
years, and baa sid^farly improTed this barren coaotiy. 

Maiiio4>huBiiiiotis sclnsts bare beea obsemd in the Matt 
Ibnaa^tu, which «eu&elimes prasenC (at Man^tar Appel) Iho 
uapressiona of fish penetrated with salphorei «f mercw^t i 

. *. It would appew tbtt part af the ted uDdstone of the P&latip&te, 
that which lupporta die coal ineuurei, might be tefeired to the old red 
■andalfHie, the carbbnileraiu limeUooe bemg wantji^, and thM AsfMN 
HMtiiijr oa Iba coal meaiutea waa die new red or aaliferQiu Moditoiia. 
Sons of the lower beds of the co^ meaiurei, or the mill-alone grit, ^ 
preaeo^ may however be red. (Traai.) 

. t Hue very remarkable circumstance, which remuidi ui of Ae msmo^ 
hitimuBoiu BcbiXi tJ HesK and the Mansfield countrf, the bad qoality 
N*d slight (hickseu of (tie eoa]. the unifonnity with which it is Coveied 
by a limeatone wry much resembling lechsteiii, &c. led ms to conriifct 
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it ike c<nitida> la^ gr(^ed'qDartzi>ie.caoglain«rfttei, tbe 
cement of which, of a reddtih-brawD caloar,' often appean 
derired from the deMraeUon of trappean roclu. Lastly, the 
beds of compkct limestoae, of a dark cohnir, resemblin;g 
Ukne met with in the weiteni part of the batin of the Sam, 
between the npper strata of the coal measnreB, occur here 
in very frequent beds in the midst of the tchists and conglo- 
merates, and even in many places appear (near Wolfstei*, 
Rctliseelberg, tec.} beneath the whole coal formation. 

No general direction can be observed in the stratification 
of the Glane coal basin. The tamt Boathem coal beds, whidi 
M« the best of the whole basin (those of Altenliirchea and 
Dorrenbzch) incline to the N. and thni appear to rest on the 
band of red sandstone separating them from the Sarro coil 
Im^d ; bnt more on the N. the beds of coat worked often in- 

'dine nearly parallel to the slope of the mountuns that con- 
tain them, and the general disposition of the rocks appears (o 
be detenmned by the ioequalities in the sufhce of an iaf»- 

trimr rock, sitnated at n slight depth. 

Itidinthe-coal fonnatioo of theGUne that a great part of 
the mercurial mines of the Palatinate is worked; the ore 
either forms Teins, as at Msrsfield, Pottbeig, near Goose), 

'ftcor moreor less irregular masses, as at Stahlberg, aud 
Landsbei^, near ObersmoscheL Traces of lead ore ^have 
beeii nbttoedin the same formation, hut which have nOt 
given rise to any works. Mtaty slightly salt springs are 
known. in it near Granbach, at Dledelkopf, near Coosel, 
and elsewhere ; it is said that the spring of INedelkopf hsid 

.formerly been worked. 

On its N. E. limit, the coal formstion is covered, in the 
environs of Alvey, by horizontal limestone, which extends 

•on the N.and E. to the l>anlu of the Rhine. 

(lut.the coal fornutioii of the Oluie «u but the eqaivstent or reprewntk- 
tivCf on tbelefl bftok of the RhiDe, of tbemarno-bititiTunDiu vchut fcwnis- 
tion, spraad over the centre of Gennaoy, and whicb ■ometime* alio cob- 
taiM eoal i but on the other IibdiI wide diflerencei seem to oppme tbem- 
■elvea to the adoption of thii idea, whieh I was unable to lubmit to a le- 
vere eiamination, u I did not return ittto the PalatiDBle after I bad ok- 
served the recki in the ManiEield county. 
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Wntern part of ike Palatiaate. «5 

The line of separation formed bf the coarse of the Nahe, 
iHttween the rocks of HuasdrnCk and those of the Palatinate, 
Is {irolODged in the same direction to the 5.W. and then 
nearlj follows the iMsin of the Bremt, which appears to 
form the prolongation or pendant of the basin of the Nuhe, 
on the other side of the Schanmberg, which serves as ihe^ 
p«int of division of (he waters. Bat in that part of its 
coorse where the Nahe lams out of its general direction 
(between Kym and Creutsnach) it no longer corresponds 
with the limits of the two formations ; I have not any where 
found, on the right ttank , the schists and quartz rocks, ex- 
cept at the spot where it joins the Rhine ; bat, as I have 
already noticed, ttie cohI measures and even the red sand- 
stones, in many points penetrate on the left bank, especially 
on the north of Sobemheim, where traces of coal have been 
olwerred on (he slope of the mountains of the Hnndsmck,* 

. and on the N.W. of Creutzmch, where the red sandstone 
forms the surface of the coantry for some extent. 

The course of a river between two formations of different 
natures and epochs, is a fact frequently observed in geologi- 
cal investigations, and which often appears to support the 
idea of valleys having been formed by running waters ; it 
is then thonght that the rocks, generally lehs compact in the 
Deighbourhood of the limits common to two rocks, may have 
been more easily attacked and destroyed by the waters. 

. But it will be very difficult to draw the same conclusion from 
the examination of the valley of the Nahe. In fact, between 
the two formations of the Hmisdmck and the Palatinate, 
there occurs a trap formation, composed of much harder 
rocks than those of the two formations it separates ; and it 
is in these trap rocks that the bed of tiie Nahe is hollowed 
out for nearly its whole course, bstweeii two steep banks^ 
a circoMStance the more remarkable, as the breadth «f the 
trap formation is often' very idconsiderable, and that it is 

* SiTnilar trace* are known, in the Mine position, near t)i* rornes of 
Abenthener, on the W. of Birl^enfeld t i. e. on Ihe W. of the trap zone. 
of which we atull preaently apeak; thiaii an exception (a thageiwral 
diuioailion of thai lone between the two fonnatioiu of the Hunvkuck 
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Botuetimes limiled, ta the mpuotains which iminediateljr 
confine the bed of the river. This tn^pean zon^ is als4 
prolonged on ibe S-W. into the h^sin of the Brvms, but, in 4 
less coutinuous manner than on the banks of the Pfahe. 

On the. left bank of the latter river, the trap suddenly 
and completely .disappears on arrimg at the schistose forma- 
tions : this limit offers Tery interesting geological poiqts.Df 
vicw,~frain the different aspect presented by the mounlains 
of the two formalioits. The soil of the Kunsdruck is gene- 
rally of a greyish tint ; vast and level platforms are there ob- 
served, with scattered blocks of white quartz, in general 
well cultivated, though not fertile, and covered with tine 
forests of beech and oak. These plalforms are furrowed by 
valleys with steep sides, but unirorm and generally covered 
with vegetable soil. On the trap formation, a reddish, broirn 
soil Is seen, of nearly general barrenness, and scarcely, 
wooded; the summits of the mountains preient rounded 
hummocks, but their sides are broken and expose numerous, 
escarpments of blackish rocks. Vast excavations, cut on the 
surface for the ejtractioh of the Iron ores, almost exactly mark, 
the limits of the Iwo formations. On the right bank of the 
Nahe, on the contrary, the trap is found in the midst of the 
coal measures of the Palatinate, as far as eight or ten, leagues-, 
from the river, forming either isolated hills, or branches of 
mountains less elevated than the principal chain, but g^ne- 
raUy directed like it from S.W. to N.K This trap (orma- 
tion is principally compogeij of corneans,* wackes, green- 
stones, and amygdaloid s (the latter rock contains agates, 
chnbasites, prehnites, &c. in the environs, of Oberstein). 
Sometimes the comean passes into filnty slate (kieselschiefer) 
well cliaracterized, and of a bl^ck colour ; bat it also passes 
into a basalt, and all the rocks become entirely analogous to 
basaltic rocks. In some loealities, particularly near St. 
Wendel, and in the valley of Oberwlesen, on the north^of , 

* I have adopled the word "Coroean" as a translation of th^ Freoch 
" Corneanne." In a paper od Saulhexa Psmbrokeahjre, lately Bent lo 
the Geoli^CBl Society I have had frequent, ocoaUDa toiBeatioa Ihii 
kind of rock) tlK Teatoni far adi^ling the word Coroem are there 

.Uiied. (Tram.) 
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MoDt Tonnerre, I observed ainong the trappean rocVs a 
remakable mistnre of talcose parts, and silk/ asbestos. 
Breccias and conglomerates are also observed in this forma- 
tion, composed of fragments of cornean and quartz, sotnetimea 
very large,* at others so fine that the rock insenstbly pass« 
into a red sandstone (rothe liegende). These arenaceous 
rocks commonly appear above the crystairine roL'ks, often 
also the superposition of the red sandstone on the trap is 
very distinct, as is seen near Winnweiler ; but sometimes 
also the whole appears disposed in alternating beds, and in 
this case an insensible passage may often be observed from 
the cornean or wacke to a fine grained sandstone ; I have 
observed the latter fact at (he Schanmberg, near Tholej, on 
the N. of SI. Wendel, in the hills which border the Brems 
near Wadern, on the banks of the Nahe near Durckrotb, and 
elsewhere. Sometimes the paste of the cornean, by alter- 
ation, becomes whitish, soft, and unctuous ; it is then 
worked as fuller's earth. 

From the environs of Birkenfeld to below Oberstein, the 
principal trap band is many leagues broad on the right bank 
of the Nahe, where it extends to beyond Daumliolder. 
Throughout all this country, the coal measures rest on the 
slope of the trap mountains. Further to the N.E. the latter 
are more contracted ; in the eotirons of Kyrn, the coal 
measures traverse the Nahe ia many places, and the trap 
rocks occur above fhem, and it is then (hat they especially 
become analogous to the basalts; I have observed the su- 
perpositiou of these rocks on the coal, measures, principally 
on the banks of the Nahe, near the coal mine of Durckroch, 
and neiu- Uef^mreiler, 2 leagues to the E. of Wolfsteln. 
An analogous fact it is imagined may be observed in the 
mountains of Landsberg and Stahlberg, celebrated for their 
mines of mercury ; but the whole interior of these mountains 
appeajs so much disturbed, that it is very difficult to deter- 
mine any real Riperposition. On tlie contrary, 1 have seen 

* A lingular breccia formed ef fragmenu ofcomran cemented by a 
cornesn pule or base, occurs usooiited with trap M Cu^ni mountain 
near Roch, and in Ramsay iBJand, Pembrokeshire. (Traae.) ' 
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on the banks of (he Lauter, near Olsbruckvn, and ]n manj 
other localities, the coal measures and coal resting on amyg- 
daloid. Be that as it may, the preceding facts appear suffi- 
cient to prove that at least a part of tbe trap rocks of the 
Nahe should be considered as contemporaneous vith the 
coal measures of tbe Palatinate; but it must also be recol- 
lected that M. Omalins d'Halioy, and M. Catme, have 
thought that thej observed these rocks in some points, be- 
neath the ancient schists of the Hansdruck,* on the left 
bank of the Nahe. 

The trap formation contains large veins of snlphate of 
barytes ; one of (his kiud is seen near^ and to the N. of 
Baumholder, on the road to Oberstein. It is stated that 
near Seelen (to the £. of Wolfstehi), a considerable vein of 
reddish gpathose limestone is worked in this formation. It 
also contains sijch a great quantity of small veins or bandies 
of copper ore, that it is known in the country by the name 
of Kupfergebiirge (copper formation). The copper mines 
of Fischbach, Norfeld, Baumholder, Oberstein, Niederhan- 
len, &c. were worked in it ; all are now abandoned. Traces 
of mercury have been observed in this foriaation at Baum- 
holder, St. Julian, and elsewhere ; tbe manganese vein of 
Crettnich near Wadera, is worked in it, as also many iron 
veins at the foot of Mont Tonnerre ; lastly most be cited 
tbe great masses of iron ore which are in many places 
worked in open day, on the limits of the trap of the Nahe, 
and the schists of Bunsdmck. 
.But indepeodaotly of the trap formations, well cbaracter- 

• See Journal de* Minea, No. 144, and No. 146, p. 144. 
In a work entitled GeognOBtiBche Stndien am Miltlel-Rhein, printed 
at Mayence in 1819, M. SteinbeJnier citei, page 118, &C. numeroua lo- 
. calitiei in the PalBtinate, where bualt, wacke, and amydalold, appa- 
rently form beda in the coal meamrea. In other place*, on the coDttary, 
•a at Braunhaaen, on the ilope of the Hnnsdriick, he coniiden Ibe basalt 
ai belonging to the traOBition nckB of the Khistoae mountaina (p. 800). 
FrtHH the whole of hia obaemtioaa he DoOcludee, that all thi* trap Tor- 
ination ia probably the product of aubniarine volcanoea, which acted on 
the {ue-axiating rooka ofUunadcuck, at tbe aame time that theaeade- 
jpMiled the •eoeadaiy (btmationa of tbe Palatinate. 
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ised ttmaaiionn of petrosilieioas porphyrj, and argillaceooi 
clay porpkjFf (argilophyre of M. Broqgniirt), ha*e 'also 
bean obserred iq Ihe PalatiaaU. Tbe predonrfnant rook 
of this cUsB has a whitish, grejisb, or roseale paste, aad con- 
tains crystal* of febpar, qaartz, mica, and sometimes horn* 
blende. 

These porphyries occur on both sides of the trap Kme i 
on the wtstera side I have observed them, proceeding from 
S. to N. ist, at Dippenweiler (3 leagues on the N. of Sarre- 
Louii) where they contain copper, which has given rise to 
considerable woTks ; 3d]y,near$elbBch, Gumbsweiler, Eck- 
elhaosen, and EUweiler ; 3dly, at Herrstein. These differ 
ent positions are perhaps the traces of a porphyritic zone, 
which KOnld be situated between the schistose rocks of the 
Hnnsdriick and the trap of the Nabe : at Harrstein the por- 
phyry is even inclosed between the schist beds; but its 
paste Is here greenish, it contains crystals of hornblende, 
and perhaps beloogs to a different formation. Porphyry 
constitutes much more extensire masses on the E. of the trap 
formation, which occur in the midst or on the edges of the 
coal basin of the Glane. The principal of these masses are, 
1st, the Donnersberg or Moot Tonnerre ; 3dly, the Ktinigs- 
berg, near Wolfstein, and Sdty, the groop on the S. of 
Crentnach. Ist, The porphyritic formation constitutes the 
whole noclens and a great part of the sides of the Mont. 
Tonnerre, the mass of which is at least 9 or 10 leagues in 
circumference. This moontaiu is the most ^lerated point of 
the PaUtinate : its height is about 600 metres [1068 feet] 
aboTC the level of the Rhine at Mayence ; it is as if isolated 
in the midst of a country of low hills, abore' which it n^t. 
more than 400 metres [1312 feet]. These hills are, 
on the N. and W. of Mont Tonnerre, formed of the cnal 
measures ; and to the E. and ^. by micaceous red and slaty 
sandstone. Two leagues to the S. of Mont Tonnerre, a red 
sandstone of a different nature is found, mixed >r>th qaart- 
zose conglomerate, which constitutes the lasit monntaius of 
the Vosges. On the N. W. and S.W. branches of the trap 
formation are seepj which appear to rest against the foot of 



^niized by Google- 



$30 M.'DB RoMMiBD OR the 

Mont Tonnerre, in the mulst of Ifae coat meunrci,' which 
very cratainly corer the porphyry. There are proob of the 
btter nqwrposition in many pits tnnk in the coal nieaiores, 
between KircIieim-BolaDd and Orbis, on amall veini of 
mercury, aiul in which porphyry bu been met.whfa kt k 
slight depth. The porphyry of Mont Tonnerre is generally 
of a very pale and often alihort white colour. The cryitalB 
of felspar, qaartz, or mica, are not numeroas, and the roc)[ 
is often a nearly pare petrctgilex ; often also it apparently 
becomes almost entirely siliceoue ; sometimes oa the contrary 
the texture of the paste becomes less close, and the rock 
passea into argilolite. I have not observed any true stratifi- 
cation in it. At Fjangeitthal to the N-W. of Mont Tonnerre, 
a very regular and TerticBl vein of oxide of tin ere is worked 
in the porphyry. At Imschbach not far from thence, reins 
of silver, copper, and cobalt ores were fwmerly worked. 

9dly. The Kiniigsberg is less considerable ; it is yet mock 
more elevated than all the monntdm of the coal raeasarei 
with which it is turronnded. The rock constituting it re- 
seinbles that of Mont Tonnerre, and like it is often a nearly 
pare petrosilex. It contains namerons veins of mercury and 
pyrites, accompanied with crystals of sulphate of berytes, 
which hate been and still are worked at the mines named 
Wolfstein. Oo the sides of an adit level of these mines,* 
the pctrosiliceoas rock occurs as en assemblage of inclined 
prisms laid upon each other. Hoand Ronigsberg, highly 
inclined beds of blackish limestone are in some places seen, 
which rest on the porphyry, and dip beneath the coal mea- 
sures that surround it To the W. of Wolfstein, near 
Morschbach, the porphyry forms another elevated summit 
in the midst of the coat country of the Glane. It is again 
found on the banks of this river, near Utmet, forming steep 
rocks, and the coat measures are seen to rest on it.+ 

^ * I have observed this prisiMtic diapoiitioD in the gallery of the 
mine* of St. Elins, and CbristiBOs-Oliick. 

t I havn no' inyhelfobncrved this Tadi but I find it mciilioned in tba 
Creosno>>liH'be Sludien or M. Rluiinliuinter, p. 83. 
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■ Sdlf. Atthestftiiles'or Gm)t7,itTidi, half > t^goe on (he 
S.E. from the tbwn 6f theaiime ir.mip, iipar the *niBge orMuB- 
feter, Ihe two banks of the Nahearo 'formed -of Steep rocks, 
^00 i»etres£e5aft.]hi^h, of a pftrplijry analogous to lliat of 
Mont Toonerre and KonlgsUerg, bnl often affording varieties 
of B dM^er ColQur, and in the paste of which a greater num- 
ber of crystals are observed than in the other localities. Y^t 
thesecrystals are ociiBsionall; of the same colour as the paste, 
and the}' ere with difficulty distingnished. Sometiincs aleo 
this pdste appears to envelope elongated bbdutes, whibli are 
either of the same nalnre with it, or contain geades of caltii- 
rfeous crystals. The porphyry^ there occurs brer a great ex- 
tetit of Cotant^yt on the S.W. It constitntes the mountains to 
within ft Iteague of the north of Obertnoschelg'with the ex- 
cefH^on of some ih terra ptlons la which the trap or coal mea- 
eates occur; on the E. it occurs in the same manner to the 
environs of Wollstein, and beyond Fiirfeld : the paste is 
here a tfue argilolite ; to the W. proceeding up the Nahf ^ 
tie porphyry Is followed (or more than a league without iii- 
terruplion, and afterwards at differont intervals; at Nieder- 
basseu, It phesents traces of nearly vertical beds, which ap- 
pear to dip beneath the trap rocks ( 'near Bingert It consti- 
tntet the elevated nfountalii of f^mbcrg ahd Is covered by the 
coat formation, Iti which, as at Otbls, sitiall veins of mer- 
cury are cut at a slight depth bj'the petrosillceous rock. On 
the N. at a short distitnce fram (he salinen, the porphyrilic 
rocks cease en the Mght bank; a Utile further, they also 
disappear on the left hank, and the Nahe enlersinto a coun- 
try of plains and tow hills, fomled of red Barldstonc, the beds 
of whlt^h Evidently rest on the porphyry, 

Notwithstanding the numerous i-scarpnients that this 
great porphyritlc mass presents, I could not olistTve any true 
'Btratili cation in it. The rock separates into decided prisms 
BoAt Fiirfeld. Copper mines have been worked In the por- 
phyrynear the salines of Greutznach. If we may judge from 
thenunibcr and extent of the subterraneous works occurring 
in this locality, tHe extraction ought to h^ve been both con. 
.siiterable and productive. The principal vein contains pyri- 
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torn and grey copper, which bai been mnarked to me u a 
circnnntance occarrlng Mlely In t|ie copper of the Palatioate 
•ttaated la the porphyry, (DippeDweiler and Creotznach), 
vblUt It Ii itated that the copper veini worked in the trap 
principally prodoce carbonate of copper. 

Lastly, It is from the porphyritic rocks, on the banks and 
eveo the bed of the Nabe, tliat the nuniBroni mU springs of 
the Crentcnach rise, and borings Ihroagh the bottom of tlie 
pits In which these springs are collected, haVe beea driven 
more than AO metres [aboot 1 S7 feet] from the snrface with- 
oat meeting with any other rock than porphyry. This ip- 
pean to me a rery remarkable fact, and I consider it nniqoe 
in the history of salt springi, which every where else rise 
from rocks of sediment, The springs of Crentznach are of 
a temperatare a little above that of the mean temperature of 
the atmosphere ; they conttdn only aboat a. hnndreth put of 
marine salt, and with this salt muriates of lime and magnesia 
and a little bilnmen, but not an atom of the earthy and al- 
kaline sulphates, which occur in all the Hdiue springs of the 
E. of France and the N. of Gemiany. 

To cpmplele the notice of all the localities to which 1 have 
observed porphyry, I should add that the snmntit of -the 
Lindsberg, near Obermoschel, presents steep rocks apps- 
reutlr of the same nature, and which have also been thought 
to hare been met with In the mines of that mountain, and 
in those of Stahlberg ; but, as I have already had occasion 
to state, these two monntains are so morh disturbed, and 
they contain, especially the former, so many difierent rocks, 
with so much disorder manifested in their onioD, thft it ap- 
pears to me no conclusion csn be deduced from the obsei- 
vations to which they give rise, for determining the relative 
age of the different rocks of which they are formed. Ab- 
stracting therefore these two last positions, I shall cast a 
coup d'ceil over the porphyritic rocks I have jnst men- 
tioned. 

Many geologists have apparently regarded them ft con< 
fUtating part of the trappean formation of the Nahe,* and 

■H. Omatiai d'Hilloy, Jaarnal dra Nino, No. 144) H. Otmetal, 
^op««] iIm HJMt, Ne. I4S, p. 14«. 
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It cannot be dissembled, that In certain localltleg there ^> 
pears to be a great connexion between the porptiyry and 
trap.- Small beds of argilolile have been cited at Schaum- 
berg, (i. e. of the rock which, iit some places, forms the 
paste of the porpbyry), as appearing to alternate with the 
trap rocki.f I hare moreorer obsenred, in tome trap rocks 
in the environs of Mont Tonnerre, rocks of a reddish colour, 
which might be offered as indicating a passage into porpby- 
ritic rocks ; lastly the copper ore that has been worked la 
this porphyry, may also be noticed as indicating another re- 
semblance between this rock and the trap, in which copper 
>o freqaentlj occurs, that tti name has been given to it. 

Bnt on (he other hand it shonld be considered that the 
porphyry and petrosiles have no where been observed In 
beds Id the coal measures, or trap rocks ; thai they, on the 
contrary, form entire mountains or considerable masses of 
isolated rticks, and that it has been observed at Cren^fnach; 
that, independently of the fp«at height of the escarpments 
which confine the valley, the porphyritic lock was, at the 
bottom of this valley, more than 00 metres [about 197 feet} 
tiiick, without the mixture of any other rock ; that the posi- 
tion of these porphyritic masses with regard to each other, 
does not permit us to regard them as parts of thick 
beds Interstratified with the other rocks ; lastly, that in 
every place where a distinct superposition can be ob- 
served, the porphyry occurs beneath the red sandstone, the 
coal measures, aud -even the trap ; and as it appears to me 
that more weight shonld be given to facts than to vague or 
probable indnctioos, I also consider that the porphyritic 
roclcs should be regarded as very probably anterior to the 
coal measures and trap rocks, and consequently as coostitut-' 
ing the most ancient of all the formations we are acquainted 
with in the Palatinate. If this be admitted, it becomes also 
probable that the different porphyritic masses situated on 
the E. of the< trap' band, belong to a single formation, on 
which rests the whole coal basin of the Gluoe. 

The conclusions to which the preceding observations hav« 

i Stcinheimer, tieognoilicht Sludien, &c p. 83. 
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led us, onlj making the geological singularity presented by 
Ute sitline springs of Creutznach the more striking, I con- 
sider It Interesting to add a few nords an other SBline springs 
situated in the eastern part of the Palatinate, bat which 
offer with the springs of Creutznach, equally remarkable 
differences and analogies ; I speak of the epriugt of Darck- 
liein), tvhich also feed a very considerable taline, placed 
iiEar the town of that name, at the foot of the eaateni. slope 
of the monntains of the red sandstone of the Vosges, and on 
the edge of the great valle; of the Rhine, (he surface of 
which is composed of more recent rocks. The position of 
these springs appears then, at first sight, to place them among 
common salt springs, and particular!/ those of R«lchinge, 
of which mention was made at the commencement of thu 
notice. The pits, in which the salt water of Durckheim is 
collected, are cut across the sandstone, and yet this water 
bears a great resemblance to that of Creutznach : it is still 
more slight)}' satt than the latter, and contains lees than s 
hundredth fart of mariate of soda : it contains besides only 
earthy muriates and a little bitumen, without any trace of 
sulphates. These resemblances lead us to presaoie that the 
springs of Diirckheim rise from beneath the red sandstone, 
and probably from tbe same perphyritic roek as those eC 
Creutauach. 

I have above noticed the saline springs which rise from 
the coal raeasnres, an onoommon position for these apriags, 
though much less singular than that of (lie porphyritic rocks. 
I shall lastly notice, 'bnt solely fot the sake of compsriBon 
with the known facts of Creutznach and Diirckbeim,a!nather 
spring of the same kind, also very weak, whicb flows over 
the ancient slates of the Hiindsruck) near Brodenbaoh, on 
the banks of the Moselle, 4 leagues to the S. of Coblenti. 
M. Calmclet has noticed two others at Saldg near Boppart, 
and at Huffelt near Barweiler. See jDurnal des Mines, No. 
146. But not having visited these two localities, I Itnovr 
|iot from what rock these springs appear to rise. 
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Oti the ^Otilogical characters of formations, with 
the application of these characters to the deter- 
mination of some rocks of the ChaUt formation. 
By ALEXJfupns Brosqsiart, Member of 
the Royal Academy of Sciences, §0. 

(Annales des Mines, I8SI.) 
Roil at Ihe Academy of Sdences, Sept. 3, 1821. 



IN a report that I made fo the Acadeiny of Sciences in 
I8ld, I was led to present a collection of ficts I bad brought 
together, in order to draw the atteotion of naturalists to the 
remarkable assemblage of circumstances which accompany' 
each kind of rock in very dislant countries, and under very 
different latitudes and meridians. These iaterestiiig resem- 
blances, which had not as yet been offered, at least in so 
con}plete and evident a manner, nhich were in a great mea- 
sure due to observations as yet unpublished, formed but a 
aketch then too little finislieil, for publication. 

Bnt I liave since then taken up some of the subjects codi 
lained in this general sketch, and I have endeavoured to de- 
velope them, and offer proofs sufficient lo confirm the results. 

The organic remain that was the cause of these rrmarks, 
was a trilobite sent from North America by M. Hosacli : 
this remain of an animal of the cmstaceous class, presented 
a species and position resembling those observed in Europe. 

,To the use that mnj be made of organic remains in the 
determination of formations I now return, by applying it to 
another class of rock, to one which forms part of our conn- 
try, but which, more ancient than that wliich fnrnit Ihe 
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nrface, often dips beneath it. This ruck U (he clialk. My 
object U to ibew the orgftnic remuo> contained in it offer 
characlen nifficient for recegnUing it in situaUons rery 
distant from each other, when those drawn from its consis- 
tence, stratification, colour, Sic. haie disappeared, and when 
Its superposition b either ot»cure, oncertain, or difficult to 
be recognised. 

It should be recoliecteii, that the mass of rock rererred to 
the chaik formatioo, is dirided into three snb -formations ; 
tlie apper or nbtte chalk; the middle, which is grej chalk 
or craie-tufaH ; and tbe inferior, or chalk mixed with green 
graijis, which M. Berthier has determined to be silicate 
of iron (fer silicat^) with water, and which I shall name, 
considerinif it as a mixed rock, ghuconie crayeute. It is 
the green sand of the English geologiiits.)*. 

These three divisions of chalk contain fossil organic re- 
mains, which are generally different in each sub -formation, 
but there are at the same time some which are common toal). 

§ I. Falae of Zoological characlert in geologi/. 

Among (he different chalk rocks I am about either to cite 
ai describe, many will vithont diffically be regarded as 
belonging (o this formation ; some are even generally recog- 
nised lo form part of it ; to these last I shall only add zoo- 
logical proofs to the geological resemblances that have already 
been established. 

I shall also refer this formation to places in which nntil 
lately, chalk has not been recognised, id which this rock 
is «o mack disguised, tbat I shall have some difficulty in 
causing its anslogons formation to be admitted with the in- 
ferior or chloritons chalk (green sand), (o which I consider 
it may be associated. In one of these situations the mine- 
raloglcil characters entirely disappear, the geologic^ posi- 
tion is obscure, and the loological characters atone remain. 

* 'FiviD tliisit woyld ippesr (bat tbt appcr or while challiof M. Brong- 
niart, » our Binly or upper chalk, with moat probably our wMtt cbalk 
wilbout flints or lower chalk t (hat his midille chalk is our gref chalk, 
and perhaps ehslk marl, and that 
tuM, ii our green land. (Tianr.) 
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Before thea I employ them atone and as most important, 
their value should be again rzannincd. 

It had long beea remarked that differencea were almost 
always found bettreen the shells that now live in the seaSf 
and those found fossil in all coantries. This has been con- 
firmed b; a more detailed examination, and has gradually 
led to another rule, that the depoeites of organic remains 
buried in the beds of the globe have been formed, as it 
were, in successive generations, sathat all the debris of the 
same deposite possess with each other a certain sum of re- 
semblances, and with «u[M:rior and jnfiprior deposites a gene- 
ral sura of differeuces ; it has been also thought that the 
latter sum becomes larger, or the differences greater, the 
more these depoeites are distinct, or at greater distances 
from each other in a vertical direction. This rule, at fiist 
laid down timidly, and only for certain localities (as should 
always be done when rules are to be established which can 
only result from the ohserration of numerous facts) — this 
rule, I say, may apparently be applied to all places observed 
tu dilferent parts of the globe, and to all the organic remains 
buried in its beds, whether they belong to the animal or 
vegetable classes. Up to the present time, the objections 
that have been offered have either vanished before a more 
scrupulous examination, or have been explained by the dis- 
covery of pecnliar circumstances that have given rise to - 
them. This rule, reduced to the general exposition of it 
we have just given, does not appear to be susceptible of any 
real objection, and all geologists are now agreed that the 
generations of organized bodies which have successively in- 
habited the surface of the earth, differed the more from the 
present, in proportion as their remains were found buried 
deeper in the beds in the earth, or what is nearly the samej 
as they lived at epochs farther removed from the present. 

Consequently if no other difference were observable ia 
the beds which compose the crust of the globe than the dis- 
tinct succession of generations of organic bodies, that alone - 
would be sufficient to establish (as has been remarked by 
M. Cuvier) that this crust has beea formed in successive 
depositions, at diffiereDt periods. 
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But this character of succession in the rormation of 
the beds of the earth, Is frequently associated with other 
remarkable differences, such as the nature of the rocks, 
their structure on the great scale, their acknowledged order 
of superposition, the minerals that accompany them, &c. : 
now these mineralvgical differences are almost always iu 
accordance with the characters derived from the general 
resemblance of the organic remains in those deposities, 
which are regarded as of (he same formation from their geo- 
logical characters, and they are found very generally in 
accordance with their differences in the iiirerse case. 

Yet there are cases id which these two classes a{ charac- 
ters, without being In manifest 'opposition, no longer accom- 
pany each other. 

These cases occur In the two formations f am about io 
refer to the chalk. The question then is, to which of the two 
characters we should gire the preference, in order to deter- 
mine the epoch of formation of the rock, which no longer 
presents them associated together, that is to say, to answer 
the following question : 

" When in two rock^, far distant from each other, the 
rocks themsetres are of a different nature, whilst the organic 
remains are analogous, should we, from this difference, re- 
gard these rocks as of a different formation, or should we, 
from the general and property determined resemblance of 
the organic remains, consider tliem of the same epoch of 
formation, when the order of superposition does not evi- 
dently opjHise Itself to this conclusion ? " 

We must not forget that one of the principal objects of 
geology, is to distinguish the different epochs which hare 
succeeded each other in the formation of the globe, 'and to 
determine which are the rucks that have been formed at 
nearly the same epoch. Now, it will be acknowledged 
that rocks of very different natures may be formed at the 
same time, almost at the same moment, not only in different, 
parts of the globe, but also in the same place. 

We cannot but admit a conclusion drawn from facts which 
we have under our eyes ; for all that now 'occurs on the 



.:i.« Google 



of Zoolo^td Chmutm in Gtolf^. SS8 

surface of tbe gl<d>e, ocrtvalf balwigs ta the suie geolagiul 
epoch^ wbichi couunenced at the roomeitt our cotitiaeats 
took. their preaeot forms ; md altti^Dgh t]ii^ epoch Aoma Dot 
furnish instaaces of geological pheaDin«D» eo a Erand uwie^ 
and we meet with bat few coses of the fonnation of u«w 
rocks, yet tbejr are sufficient to Bl)e« us, f^ examftlsi that 
the argilio-trap rocks foimed by VecBTiiu,, and nuMt of oaa 
volcanoes, the calcareous recks foimed bj many at »<ta 
springs, and the siliceous rocks formed by some « Aen, (thoM 
of Icelaad, &«■), are miaeralogMally ver^ dtflereat from 
each oth^r ; but tfcat the organic remabis they envelope have 
all the common chancter.of the- generation established om 
the earth siac« tt^e cetoaieDCemeut of this epoch. 

.It is not th4 same with refipieat to Iht generattens of or- 
ganized beings : tlfey may be destrt^ed^ in an inslaBt; b«t 
it certainly requires considentble tiine to necreate Ihera so 
that Ihcy be tleveloped in the mimber and variety in wliicfa 
they are usually presented to us. This dcvele^ment sup- 
poses a lonj; series of ages or at least years, which establhia 
a true ideological . epoch, durjng which all the erganited) 
Iwdies which inhabit, if not the whole surface of the globe, 
at least very exteBsjre parts of that surface, have acquired a> 
certain chara^er of boiily at epoch, wliicb cannot be de- 
fined, but which cannot be misunderstood. 

I then consider the characters of the epoeh ofjmrmaiimm 
drawB from the analogy of organised bediee as of the first 
importattce ia geo!ojy, and as siq»erior to all otlter diflev. 
ences, however great they may ap^ar. 

Thns wjien Ihe characten derived from the nature of thei 
rocks, and what is of least value, of the height of the rockB,> 
of the fermatioB of the valleys, even the dip.of the beds andM 
the greatest Don-comfomablestrelilWatioti, are oppnmd to< 
that which we derive from organic remo ins, I sbeuld stHI' 
give the preponderaoce te the latter ; — for ^1 these circum- 
staQ«es, all tbefe differences. may result from'sn instants-' 
neotM revolntiod or foraiolioa^ whidi doeanot, in geolo^, 
eatablidi a special epoch. Withent endeaTouriug topuM*- 
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thU principle \>j longer discussion, it will be safficient to 
cite one fact ; The racks of Calabria' have been, dnriDg 
thbty-elgbt yecrs, the theitre of terrible disturbances ; ho- 
riioatal bods hare been set on their edges, entire masses of 
loelu hare been transported to a distance, and bare been 
phwed io onconformable strati Gcii^tons on other rocks, and 
no geologist has proposed to consider these masses and rocks 
■> of a different ge«logf(!aI epoch. Circnmstances of greater 
value, much more general phenomena, lind periods of longer 
duration, are required for the change of organized beings. 
The rocks of Calabria suffered, in a short time, derauge- 
aenls which may be compared to those obserred io the beds 
of the Alps, but during five or six thousand years organized 
■pecies have not manifested any appreciable change in their 
ferm'and other qualities. 

' Yet I do not pretend to state that characters derived from 
tke relative disposition of beds (but not the evident saper- 
position) (superposition evideote), their nature, ftc. shoold 
not be employed, even with confidence, by geologists, to 
determioe different epochs of formation ; alone or united 
with those derived from the organic remains, they are of 
the grratest value ; bnt I consider, and I think that I have 
good reuoiis for this opinion, that when these characters are 
opposed to those drawn from the presence of organic re- 
mains, the preference should be given to the latter. 

It most be confessed that mfich attention and cantion 
should be nsed in the employment of this character. I am 
not ignorant that the iotloence of horizontal distances or 
climates on specific differences should be dtstioguised and 
estimated ; that we should learn to appreciate the apparttnt 
and sometimes real reaemblaaces (hat some species present 
Ib very different foimations, and which have possessed the 
rare privll^e'of surviving the destruction, of their contem- 
poraries ; and to continue the same amidst all the changes 
which have taken place anmnd them : — I am not igooiant 
that we should also learn to recognise the individnols tors 
from other rocks, and transported by certain csnses into 
newer rocks, and to diitingnish them from those which have 
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.Jived 00- the ^ot, and at the period w1i«b tb« ifmtiet to 
whUfa thej belong wero chancteristlc. 

I am aware of all these, difficnltiei : I am os my guard 
against thcie causei of deceptioo, which iotrodnce the hb- 
certaiotf and difficulty which we meet with in other sci- 
ences, into geology, and which require continued attention 
and iabour from the geologist, bo as with diaceroment to 

-choose the species from which he Bhoold derive his obarac-, 
ten, and attach their true value to them. 

I have then examined with all the attention that circuoi' 
stances have permitted, the influence of these different 
causes on the structure of the chalk rocks, of which I am 
about to speak. 

These rocks are so singular that I considered it necei- 
aarj to precede their description bj the general consider- 
ations above brought forward, and to prepare naturalists for 
recognising as chalk a hard and black rock which occurs ft 
a height of more than 2000 metres [6560 feet] on the sum- 
mit of a mountain so difficult of access at ceitain periods, 

.that I have been unable to attain the point where it is 
fonnd. -> 

Bat before I proceed to the determination of this singular 
chalk, I shall examine some others, whose differences being 
let; singular, will lead us l^ss suddenly to that wiUt which I 

' shall terminate this noUce. 

^ II. Ckalk of Aoum, of Haure, and of the Coatt from 
Hotifleur to Dioeg. 

A hill named St. Catherine is observed near Rouen, at 
. the eastern, entrance to the town ; this steep hill presents 
the union of the upper white chalk with the craie tnfan and 
the inferior chlorite chalk (green sand), and leaves no doiibt 
. as to the identity of fohoation of these two rocks ; but these 
'. last contain a great quantity of organic remains, which differ 
from those fonnd in the whjte chalk. This union of cir- 
cumstances il very favourable for observation,' and we pre- 
sent it the lirstj becanse it affords us the means of referring 
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rocks to the dialk formation, which at first stght appear 

.very differeat from it. Thus only the two last chalks are 
seen at Cap de la Heve, near Ha*re, at Honfleur, &c.* 
This Inferior chalk Is the same with that observed la Eng- 
land by De Luc, between Beachy Head and Sea H'lDses, on 
the coast of Sussex, and so well described by that geol<^st.t 
This chalk does not differ from that which Mr. William 

-' Phillips has observed to the W. of Calais on the coast tit 
France, between Sangatte and St. Pot ;- and which appears 

' to correspond exactly with that of the Kngliefa coast between 
Dover and Felkstone. In both these situations, as in many 
other places, the white chalk and crate lufan are separated 
from the glaiitcpnie craieuse (green sand of the English geo- . 

'logists) by a. bed of bluish clay marl. ^ Among the fossil 
shells which occur in these chalks and which appartntly 
eharacteme them, I shall mention the following, as coming 
from the three place3!ha¥e just noticed,!, e. Ronen, Havre, 
HonfleuT, and even the continaation of this coast to Kves. 

Organic remains of the craie tyfa* uid green sand (gUo- 
conie craieuse) of Rooen, Havre, Honfleur, the enviiiMn of 
, Dives, &e. 

Msutilus simplex . . .Sow : Rouen. 

Sorbites obKquiu.. Sow: (pi. viii. fig.4.)l ... Rodcb, Brighton. 

Aommul, .«!«■.. Sow J™'SVS5fSS' 

inflatui Sow: Havre. 



-rolhonwgensii.Delr: (pL vi. Ig.S.).. 



<aaueii,itt 
[eiinelrc. 



■ I have mywlf obMTved the Anieaireaf lhe>fllt^St.GBllMiin«, (ml 
ofthe clifia fnHD Honfleur.to Dives t but I am indebted to M. St. Brice 
Est ■ great pait of the shells from the 'fbnner place. AH I know ooa- 
SNning likt atrucUire of Cap la Heve I owe to H. Autkn^B- 
+ Oeological letter* to Blomenbach, p. 800. 
t ■-Traomctiong of the Geological Society. 

I'^lbe PUtea quoted in parentheses are those of &e new edit! on of 
,4iB DoKnptioB gMlnpqna dei envirou de Paris, iu' which part of 
Ibia ncDHU is iweKed. 

The initials Defr. represent Defraace. 

A. Br. ABronfidart 

' Sow ...Sowerby. 

' Lsn. •.. Lamark. 
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AmmonilM Cotqwi . A. Br: M. tL fig. 3.)..,, Rouen. 

— — G«ntoBi Ddr: (pi. vi. fig. &).... Rouen. 

Hunila iDlundtu . .Sow: (pi. vii. fig. 5.)... . Rouen. 

'1\irrililM ooflattu (pL vii. fig. 4.).... Rouen, Havre. 

Turbo? Undecided interior caati. . . Soubd. 

Interior casts which mBy*] 
■ppucntl]> ba refermd to | 

the trochus of the Perte du I 

' Rbdue known by the fame. ( ^°^'°- 
of T. Gurgjtia, Rbodaai, Cir- 
.roide*. (pi ii. fig*. 7. 8. 9.) J 
..A.Br: (pi. vL fig. 10.}.... Rouen. 
,.Ufl.: (pl.v. fig. «.).... j^**^^"^*^"'"""* 

Um: (pi. V. fig. 3.) Havre, Brighton. 

- -1... (pi. V, fig. II.).... Rouen, 
n: (pi. iij. 'fig. II.) .. HaTTO, 



IVaditu . 



Giyphoa coluruba ..Luni (pi. vi. fig. 8.),.,. Havre, Blanc Longleat. 
It appears 
o diSer from 
white chalk 



' ( Havre. It ai 
(pi. it: fig. 1.) ^sli^tly lo diSe 

(thatofihewhiti 



intextua A. Br : (pi. v. fig. lO.J .... Havre. 

aaper Lami (pl< v. ig. 1.) Havre. 

— r-duVu* Defri (pL lii. fig. 9.).... Rouen. 

PlagiosIomaManlelliA. Br: (pi. iv. fig. 3.).... The coast of Dover. 



Flagiof toma spinou Sow : (pi. iv. fig. 2.) . . 



1 ler from (he apeciea 
which belong to (he 
lle(teriook. Brighton, 



{4n interior catt which »j>-"j 
parently indicates a epeciea J 
may be the same species, | 
(pLix. ng.!.) L ... ^ : 

rn . -. I L - . o LI ( Rouen, Bt in (he craie 

C tnledor casts which appa-^ 
Crassatella K^ntly indicate small species S Rouen. 

Cff 'bis lenus. J 

Terebralula «™- ) ^^_ j^^ ^^^_ .^_ ^^_ , j _ ^^^^^ „^,,^. 

— r- gallina A. Bri (pi. ix. fig. 8,) . . . . Havre. 

— : — iJata. ,.,..,.. Lam: (pi. iv. fig. 6.).... Havre. 

■ peoila ..Sow; flrf. xi. fig, 3;) . .. . Havrel 

■ octoplicata..., (pLiv, fig. 8.) .... Havre. 

Cidarite<ivarioWp.A.Brt M.V. flg.9.).... Havre. 

^langus BuEj ... .A. Bf : (f I. v. fig.4.).. " 

— — suborblcularia.Defr: (pi- v. fig.5.).. 
4.3 
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§ III. Chalk tfflhe'envirotuofPerigueux and Baifonne. 

The clielk has been obseired to end,- on the south of 
Paris, Bt tlie southern confines of the department of the 
Indre. It really ceases there, for the rocks which succeed 
it are inferior to it; but when, proceeding to the S>W. theiiA 
older rocks are passed over, the cnrie tafon is agntn foand in 
the department of the Dordogue, Eri the environs of Peri- 
gueu, and especiafly on the west of that town. The high 
and steep hills which border the river Lillefrom Ferigueuz 
to the place named La MassouHe, are composed of sandj 
and often micaceoiu grey chalk, i. e. of cnue tafan which 
occurs in an immense mass wlthont any distinct strata 
ihroughoot the greater part of its Extent ; stratification is 
however indicated by seams of' black flints which divide It 
into Domerous beds. These fliiitsy which belong rather to 
the variety, we hare uamed silei com^s (splintery hom- 
stone) than to tme flints, are, as we have elsewhere stated, 

.cnaracteristic of the craie tufau, into which they seem to 
pass. 

The shells which this chalk contains are namerons in some 

' places, and although I observed this hill very rapidly,* I 

, was able to collect the foUowbg species : 

Ust of some shells of the craie tufan in the environs of 
Perig^eax. 

Naudlua Faeudopompiliui. Schlotheim. 



Trochiu.. 



JlndetenniiiBtc iote- 

r The indiTkhikls are 

.[■miller, & reumble 

Oatrea vswtnilarii Laid. (pUiiL flg. &.)J thoseofLuurclie. & 

Individual! of Meudon. 

Gryphoa uuricularis A. Br. (pL vi. Eg. 9.) 

rAlthougli Ihaveonly 



TA 



rectneM of this deter- 

■ I vidted thii place in 1S06, and then obwryid the charaeton of the 
erai* tuflui fornuilion. 
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ProceediagqUUfytiher^onth, the cjialk formation iifoond . 
in pUcM where it hv not until now been Doticed. I do not , 
hesitate to refet the greyj bard; ^iidj, and micaceous rodu . 
which fonn the: base of ground in (he enviroui of Bajiopne, 
and especially the coaat and rocks of Biariti, to this forma- , 
tion. It was in 1808 tliat I conceired this idea on the epoch 
of fomution of this rock. The nbseqaent examination 
that I made of Us acconpauying clrcMmstance#, of its re- , 
semblance to some Turieties of the crate ,tufaa, and the - 
qiatangus that comes from the environs of Bayonne^ which ■ 
I have named} from H. Defrance, spafangns omatus, and 
of whiclt I have giren a figure pi. t. fig. 6. of the Des- , 
cription geoiogiqne des environs de Paris, fully coufirm me, 
ia the opinion that this rock should be referred to the cnie . 
tufao. It occurs as a continuous mass, in which distinct, 
■tratification cannot, be. recogniEed but- by means of the. 
different degrees of solidity of the parts composiug it; ioi, 
fact alternating zones are obserred in it of a greyish, argil- 
Uceous,., or sandy limesteue, easily decomposed, and a hard 
limestcHie, as it were dirided into a suite of irregular no-, 
dules, which project on the surface of the escarpments in the 
same muoner as the fiintB in-the white chdk. 
■ This mass CMitaiuB numerous remains of fossil ^ells,; 
which it was impossible forme, to determine, but amoog. 
which! recof^oiaed echinites^ the- spatangus omatus, and' 
sp. bofo, to occur. I did. not obserre any ammonite. 

Notwithstanding the specific difierences which many of 
those ahells bear to (hose of tl)e chalk, the mass of resem- 
blances teaches us that they approach the species that then: 
existed, more than those of any other epoch. 



5 IV. CbaOc of Poland, , 

I shall, out of th|e vast e:ctent of chalk in Poland, select 
three points at a distance from each other, on which I posr^ 
sess certain data. 

The two first arc in the eqvirous ot Gf;oduo in lithuapiu^ 
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alia of Kraemtnieb to V^dfaio^. Tli« t^dlk -h ttwrfriHitte 
lik^ thdt of Mendttn ; it contaiiti Hfte It bUek flitill, bfetetti^ 
nitfei, (but ftpparentljr of a difi^tent specleb), ^lil^M 4tit> 
gaH^, plagiostoma tplaoBl of SoWerby, arid piltbably »tli«r 
organic remains, which the fbff EpMiilieM we potieeM do dot 
pirrmit me fo recognise. -• . 

' It app^rt that all tlle.chAlk of Polaitd pritetri* the-ttinh- 
retemblatibe ; fttr Mr. Backlaod, who nb^er^d i( Ib plafce^ 
wrote fn« in 1830, that, '< the chalk on vUch the castU of' 
ChtCoW stands^ is tireeiwly simlllir to that of Mttidm^ full 
oi nhlnl add fliots : it is perbapi i little bafder. I hatre- 
not se^a the plastlb (Aaj/ in ooniact^ bat I hivi obsuveS- 
ah^lls In the bollectloab «f Craeaw^ which mumble tboie' 
of the catcBlre ghMrior, fcnd aub-appentiihe mfauntaiiis, which 
wet« aaid to have been fbind at a short dbtance lo the NtB.' 
of CiicoH; I haVe ttb ^kabt on the identit; of tha tw«' 
' fM'mationB." 

^ V. 'Grem Sand of the Pertti du Rh^ hUtr BtUf* 
garde. 

Two jerj different rocks are obierred at this remv^able- 
plaee: the inferior la acompactf fiDe,gnf^,aMl yellowbh 
lioMitone, dispoied in regular and neari/ hetiaont^ stlvtat 
#hich at fiiat aight afaew ito oiganic rentaioS. De Smtaare. 
observed thia circDoutanca, and asttarcs na thatnonfe Wenti 
^ver fonnd in it } extennfe and nninerons iCaTitieb toecar in > 
this compact limeitone) ttuongh wUch the waters of the 
Rhone are precipitated; 

Between these bedsj and probably eren l)eneatlf then, 
marl beds occnr, at throaghont the Jura, rerr diffcreat from 
the limestone I have just mentioned, and which contain a 
great qnantitj of shells. I am only acquainted with Ih^e 
fossil ahella from the sUtement of M. Delnc, and the speci- 
mens he has Sent me ; bat the species mi tliesb fosdls, ^d 
the nature of the accompanying stone, establish the gVeasteit 
resemblance between these marl beds and those tnteiposed 
ib the midst of the Jnia limestone. 
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. Tbia rock appearifig from its positioD altogetbeE foreign^ 
from' that which principally occupies me, it will suffice ta 
notice these shells by it name and a figure^ eo that we may, 
fiossesi the meuis of describing these characteristic shells ^ 
bnt it is my inleation to anite tlie history of their association^ 
and their descHptioa, with Uiat of the shells which belong 
to the Jnra limestoae, and which will be the snbje$:t o^ 
another work. 

Tbe organic remains which I shall content myself by no* 
ticing in. this memoir as characterizing this formation in the 
Jon, and many other placeSj an the following : 

P.I.gi ... * A-"'- ^fitS."^^^ TheP.r«duBhfln,. 

In bn argil l&ceoiw 

mart abtolutely the 



.A. Br. <ib.Be.«. A.K). 



the JurL 

Pent! ,...,A.Br. (ib. G(t 3. A. B.) . . With the preceding. 

Cudiuni Protei A. Br, (ib, fig. 7. A. B.) . Id the snme places. 

r In an argiilaceein 

';J A.B,. (ib..g.8:A.B.'). fciSSf^tfi 

{ at (he Perte duRhfl np, 
f la (be oaria of Ah 
' PerleduRhOaevaDd 
in the upper ooLitic 
^•> .^T »»..:.> ■» br ctmpac* limeMont 

^w«ll„?r™..S *-^'- (il>-fi&*-A-B.). «ftb«JurB;ofLigny, 
dT SvdIuiw, dep'. tX 
theAubet ofGondre- 
_ville,'wear Nancy, &if. 
DonatHtuStuttBri ... A. Br. (tb. li^. 5^ A. B.) . 'tha Perie^du RhAnd. 

Aldoini .A.Br. (ib.%.g.A.B.). CaplaHJve. 

From the Perte du 

■ r' • 

Spatangiu obtongug. . . Deluc. [ib.fig.9. A.B.C.} 



Rhone & (he araillt 



are behind tlie 
ofNeoEiifaitaL 



.railTa- 



The gn&ter part of thdse ihelb are interiaj cttts,- bMl 
which have -very well preWrved their forms and chancier* 
iitic ulient pttrtS) se that they mtty be detenniued with 
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anScient ciutitude. Tiicre are alto feond ht the nine 
rocks belemniteBj ammenites, - trachi, terebrs, §erpals, 
imootb ailfi striated teKbraiatn, Sec. the complete entinie' 
ralion and exact determiaation of which waold cany me too 
far froin th» principal object of thia memoir. 

The greater part of the preceding shelli are from the place' 
named-the Perte dn Rhdne; but they^ are not from the rocfc 
analogous to the inferior chalk (greea land) whfch reats' 
npon it. 

Thii second' rock, which is abore that we hanjmt 
noticed and to a certain degree diaracterisedv ponesges avery* 
distinct and nearfy horizontal strrallfioBtioa, dipping slightlf 
to the S.B. ; the thickest Iowa* -bad is comiposed of a yellow- 
ish limestonp, often shaded or reined b; yellowish arglllo- 
femginons portions ; it appean cpmposed of ^i) lauaens& 
mass of lenticular stones, which were at first taken for nam- 
mnlites), or a mvitiiocntar shell, bat wfaioh bare since 
been recognised tobe smalt madrepores, to Which Mi d^ 
lAmarck has given the name orhitolites lebticulata. Abore 
are alternating strata of mailj limastoae and aaady cla^ 
mixed with the green gnins which are constutiy fouAd in 
tfaeiower parts of the chalk. 

This rock coqt^ins nnmerans organic remains, the resem- 
blance of which to those of the green sand (cnue chlorit^); 
ptrack me fhe $rst instant I saw them. This resenbluee 
long since itmck M. Delnc (the nephew), and he re- 
marked it to me when we examined in Ids collection the 
lamaenMs orgwic i:emaiBi of this .rock,, which hare beeK 
assembled bj his oncta and his father. The walog; is stHl 
more complete and apparent, when, as he has done, these 
fossils are placed by the aide of those of Foikstone in Eng-, 
land, which come from the green sand ; bat they were still 
store decisive .when I was enabled to compare these shells 
with those from Mount St. Catherine near Ronen. Yet 
these relations are more real and easier to seiie from tbeir 
general features than from a particnlarexamlnnion of these 
bodies. Thus aearir the tguoe genera ve Ctmod In these 
three situations,' and the species so resemble each other that 
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to perceive their £ffereace they mnit be plae«d doae to- 
gether ; lome ipecies are perfectly Mentical. The fbllow- 
JDg comparatire list, derived from the shells which I obt^ed 
■■ great namben en the spot, uid fun tbeie cdHected; bp 
Messrs Delac dnce 17fiO, which iiare been obligingly sent me 
by M. J. A. Delnc, will suffice to give a predw idea of these 
lelaticms. 



Organic retoBiasof the green sand of the Perte do Hhdne, 
near Bellegarde: 



, .Undetonninable. 



..A.^.tpl.' 
..Defr. (pLvi 



8g.4.)... 
fig. 7.)... 



..A.Br.(pl.vi.flg,10). 



..IMac(pl.Tii.fis. la).. 

..JtBr.(pLvii.fig.M.).. 

..Sow, (pi, vii. flg.^) . . . 

— — faiiMiiH .....,;.. A. Br; (p>. *ii; Sg. T.) . . .- 

: caalniMtiu .A. Br. (pi. vii. flg. S.) . . . 

TurriliUs Bergeti ....A.BT,<pl,vii.-fig.3->... 
'TiochiuGurgitu..:.,'A.BT.(pl.ix.flg.7,) ... 

Trocbns? WiodMii...A.Br.'(pt.iX. lt^.8.) ... 
Trochai? Cirroldei ,.A.Br. (pt.ix. fi^,9.) 



.CotlectioaofDeluc. 
Collee. oFDaluc 1% 
very mncb rewoibU* 

' 'status JroniFolk. 



.Ootl.i)fDtlac 
rFrom Rouen. ne« 
tare orthaceratJtaa of. 
f.De Satusore. 

.ColI-OflMllC.: i 

.Cril. ofDeluc 
.CoU/oT-Detoo. -i 
.CoU. of Deluc 



TThe cast of this ihell 
locftura {n- tlie ebitt 
" 1 *t Roueq, Havre, and 
(.Brighton. 
TAt Bouen atnb They' 
1 are at fi n t Mgbt l^an 
' jfbr turbines and ani^ 
(.pulUria. 



Ampullariar ....:... lAni&detenninableiDleridr cast. 

Ebuhial..: : :.... -' 

CeritfaiaMescavatum.A.Br. (p1.ii.fig.I0.). ....Colt.-afDriao, > 
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•so 



!!• Bv^lXIMABTOII^lAs 



•re the s^ens notkeit 

■aoyrtan by DaSu*- 
■ure. 1 aoasider this 
gi^phlte Ha of the' 
Ctry|Altt*qilik-;.... A-Br. (pLiz. flg. II.),.. oow ipedH m thM 
fauDd Dear Bochellb 
{fig.ll.C,)in.toct 
wttidi jbo bean m 
great analogy to that 
_or the oraic tufait 
' ColL of Deluc At 
' ;Roiwb, H<rn«, Jk«U 
I .chalk rocba. 
CtlLoTDelUc ' ' 
Coll. of Deluc 



^dta tiuu^oMMUtuaScnr. <pL i>. fig. I. J J . 



Lima or PlagioBtodia pectinoidea. . Sow 

Spondyliu) Strigitia..A. Br. (pl.ii. fig.S.).' 
tngoniamgo-a).., JCol.iii. tab. IS, V "■ 

.-^«rf.* ....... i^P*? »!f?»^-*B' 

* (pl.i«.fiE-S-) 

Jnoceramiia nmuaDtricuPari[.(pl. T). Gg. II.). 
BDlcata* pH4n.^*Lflg.n.). 

|«tiaria iGnrgitU. ... .A. Br. (pi. ix. Gg. SS.). 

Iteebratala Galliaa. . . A. Br. [pU iz. fig. $.}., 

■ omithoespbala., .,8ow. 

BpatBigDal«tia......Delue. (pU ut. fig^tS.) 



ColL of Deluc 

Folkatoae and Rouen. 



f'lUaapede* b wHl 
cbaTBderked, & dtC- 
fcra from that found 
tn-dW teMlt oT-thr 

...Ccdl. of Deluc. 

K.ColLdfDalac 

r The aime with Umk 
.xCMUKt.ui the gt«aa> 

(•and of Havre. 



GduitM VMidbrit . . . A. Br. :Xl^ V. Igi, ft), k . 



Tbik ImI gives qi, as wb haTa nid^ nameroiB shalU of the. 
cbalk epDc)!, but it does not ^oid m any afaelleitfaer of the 
iofenor or oliler.rvcki, or of tbe apper and newer roi:ks. 
' These ci»»Id«r*ti6ns are liifficieDt to lead m to the cou- 
clniion, tKat the green sand resting on tbe Jura rimetteoe at 
th« Fcrte dn IUi4ie b^ongs to the inferior chalk formatjoti: 
that this rock, aOaiogoas to the green und of the EagiUh 
leologisti, as they themselres admit, \i seen almost inmer 
diatelj in contact with the fine compact Jura limestone^ 
Md tlwt it it oaly separated from it bjr an argill«cflo*is onrN 
B dispoution analt^iti to that ohsemd in Francei at Cap 
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\M Hftrr^ HonflMf^ Mod Ulhiif &a uld in i^la&d at T«t*- 
irolth^ &c> We might Uioreue the natnber of ualogiei hf 
cmbpAring the ledticalu rock^ (>enetrat«d by oxide of Iroo, 
which de Subulre ddicribet aaairae iraaore, to theiroa . 
sand (sable ferruglneux}j which often occurs in beds of' 
greatnr i^ leas fhiolcDtis beheath the ^<tf Band. 

.Thi% dotwithitanding the rety cmuidenblfi diitanosof. 
the phices ; notwithstandlDg the distent form of the aHHln- ' 
taiiiB Mid rocki ; notwithdttoiding a few miaeralegical dif- ■ 
fettaicfes, the f eHowish caloireo-femiginons roclE mixed with 
greeaiah griuuu of the Ferte du Rhdae, presents, it maj be ' 
■iid} a cotnplete analogjr to the green sand of tbe north of 
FrAncfi tnd thbSUB. of En^dnd, fAr the characters of the 
aiaaiauted n>ckB) mineratd^ and snpicipoHdon, agree ^rith' 
tlose afti^d-bf thfe drglwio xebuiBS in establishing this. 
anahigjr of formation. 



% TI. PurfiuXMi vf ih« ttJM£t 4patk t» the Buet ehoAtt ■ 
and a eomparkon of 4hit rock nith that AftfiM traiMiatt , 
. Mti ih the Monttfgttv ikt fit. 

■ Vfi aM botr Uvlired at Ah dpprbtlmatiaa that appear*' 
nrtch more extraorilnary— one that I shbuld >UU olfef wHh '< 
besltadon {fat tnf liiode of Cdnsid^ring this suhject dates U ' 
faf' b&eli as rhf SwiNtonriti lISl'T'Jj-if ttlf ttplhibtl had DM' 
be«n ccmfirmed bf tH^t of Mn Bdtitt4attd, a» opiHittb whi^ ■ 
that gei^itgldt eotetttiined When Ite passed thtongh Paris Irt - 
the ebd »f ISWj-and which hfe bfts published in the AttviOa- 
dl Fhilob)t>h7, Rlr Jilne, l&^l. 

A chdn of elerattons exteiids from the sdmiSit of the' 
Buet (in the Saroy Alps) which apparently conatitnte ■' 
dependence on it, and'whtchare Remarkable for theifblaiik' 
cttlodrj for theit fom, which Is often pfecipitoas on onbside,' 
with a more or less rapid slope on the otiier, for their Tery 
considerable elevation above the level of the sea, an ele> 
TBtioii which amounts to 250D metres [S300 feel]. 
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- The priRdpitl moiatoiiM to «^Uoh the f>ll(nriiig ttftteraest i 
muf be Applied, xra the Moot^e de Vmrein, the Dent de ' 
MoKle, the-Hoptogoe de Salei, and the RoCher des Pii in ■ 
th« Vaile^' of Serros:* I shall ipeak piindpallj of thc.> 
latter. ' . 

The MontKgne ilei Fh, cmnted by the rocki of the Mine , 
MBW, predpUoiH towards Serrcu Sar a conridenble part^if 
itakeight, and covered bj the debris of the upper parts, i> 
compoMd of onraerein beds, vhicb, from Serraz, appear 
■earij heriaootal, became tbej incline from S.E. to S.W, ■ 
Tbe r»cks foroiing these beds are ealcareons aad schlstMe, ■ 
irixed with hornstone and flinty ilate; they belong, as I ■ 
bare eliewbere stated, -f to the traoritioD class. But the- 
datciiptloa of the rock? composing this- moontain harteg 
bMD foreign to the caemoir in- which { mentioned them, I 
omitted it. I shall therefore iDtert it here, in .cmler better,. 
to expose the mloeralogical and zoological differences (hat 
are perceptible between the base ,or lower part of thismoun- 
tqin, which bvlongt to tbe trantitiMi series* apd th^'np|)jer 
portion, which I refejr to tt^.cba]ltf<«nHtMHi> , 

Tbe Houtagoe del Fis, froi^ its. base in therallejof la, 
INoSB, opposite Serroz, to that part of its snmroit which I 
visited, ill compoMd of inicacs<fu» clay state, -.cotppact lin|e- 
■tow, of a blackish or d|>ep smoke gre; coloar, and iff differ- , 
cat Tari«Ues o< sandstone (psammile) ; bat these i^ks are ; 
corored, on may points of the sootbem bee of tiie rapvit^- 
tpia, b/.tmrnense faU«i massas, which increase dailjr ;,|liese, 
masses of .debris conceal mt.of the beds whit^ compose tbe, 
laooDtun, a^ the cause which produced, them api^eai^ to. 
hare been sufficientt; powerful to allo*f entire ipasses of, 
rocks to slide down wi^out perceptibly deranging their 
s^cture, so that it would reqaire a sompulons and loqg vx-f 
anuDatioo of this mountain, to be certain that the qtasses, 
or escarpments obserfed in the asceut> really follow ea^h^ 

* I Tiilted Iheie rock* in compaoy wiih H. Laini, in 1817. 

f Memoir qa the teUltve position of lbs seipenlinei &c. in Uie Apeiw 
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other hi tlie order of snperposHion,' u tfae^ fntceMlf elf pre- 
sent themselves ; and that Ihey are not portions of the vpp^ 
psrts which have slid down, and have been placed befor? 
the lower portions, And fimtlly to be rare that we do not 
give as two -series of beds thkt which only forms one. 
• ' It was necessary to state the above in order that the fol- 
lowing enumeration may not be regarded as a perfect list of 
the soccession of the beds. Bnt ereo with all the inacoiracy 
that niHy be attiibnted to it, it will not the less present the 
different roclcs which compose' tbe southern side of the Mon- 
tagne dvs Fis, add the comparative remllt which we may 
derive from them. 

The hill (G) opposite this monntwn, that on which is sitn- 
ated the village dn Mont (H), and witich is separated fi'om the 
body of the mountain by asihall valley in which theNantde 
Sionve (E section ; pi. 9) flows'; a hill which may either be 
the base of the mountain, or independent, and the result of 
the slide of one of its parts, is composed of lilack grey wacki 
slate (No. 1), containing spherical nodnles. These nodules^ 
which are a tittle hatder thin the rest of the rock, soine- 
iiroes contain impressions of ammonites in their interior. 
(No. 2). That which I found was too incomplete to deter- 
mine the species to which it belonged-, but it appeared to 
me very different from-lhe ammonites of the summit irf which 
I shall presently spe^tk, whibt it bears a great resemblance 
to the ammonite I have mentioned (in the memoir ibove 
cited} which comes from an alpine mountain of Oberhasli, 
of an imalt^ous nature to this transition portion of the Mon^ 
tagne des Fis. 

The beds oT this slate dip towards the N. Is do thosft of 
(ha mtuu of the monntain. After having passed this species 
-of out-work and the small valley which separates it from 
the Rochersdes Fis, we arrive at the foot of the rocks,' and 
.the precipitons esc^rpihents they present, which would kin- 
der this side of the mountain inaccessible, bnt for' the fallen 
masses which have tliere formed very steep slopes, compcneii 
of large pieces of rock, alwaysready to fall, but whichcas 
however lead ns to the summit. 
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SSA IT. BmoRfixiiAT an fM 

^^en ire kare posMd the first anil largett eoUectteaof 
liU«B miSMR, which descended in 1751, weobierve in the 
-first escaTpment we pan : 

Ist. A mlcaceooB clay slate (No. S), reserafoling that o{ 
the hill dn Mont ; It is blackish and s6lld. 

ediy. A greyish compact limestooc (Itfo. 4), which alter- 
nates with the slate, (orming more nxuded Mid solid salient 
portlmit. 

3dlj. Towards the npper part, a grey and bUckUh coini> 
pact limestone (No. 6), full of nomeraus veins ot spathos* 
limestone, and also alternating with the- slate (No. 3). 

A second collection of fallen rocks is then trsFened, uul 
-we reach another escarpment, wMch is composed, 
- 4thl7, Of a thick bed of arglUaceiHis slate (No. 6), rerf 
fissile and splintery, tmaersed throughout, and in every di- 
vecUen, by nodnlar teams of white spathose limestone (No. 7) 
md rans of quartz. 

Sthly. Of a schistose sandstone of a very cevpact texture, 
and yet of a very fissile stntctnre (No. 8). 

A third collflctioD of fallen rocks (C) then follows, in a 
(reat meatnrc composed of large panllelopipedal pieces, 
-wldch are very eitemive and ^fficult to traTerse. . It leads 
to a third escarpment, presentiog nearly vertical walls' of 
great etevatloD, the strata of which arc cut into very large 
parallelopipeds, by fissnres perpend icalar to each other, an4 
lised with calcareous spar. It exposes at its baie, 

Sthly. A very compact greyish limettooe (No. 0), tn> 
*ened by steatitic pod chloritic reiasy disposed in the farm 
of net-work, and in some strata constituting au amygdahur 
dal steaschist (ttesschiste amygdalio), the almond shaped 
p«rti<ms heiDg very large. This calcaraons mass is lined 
.with calcsieous spar of the variety with the shoatdodecthe* 
alral prisn. 

■ 7thlf . Above, and in thick beds that are apparjeptLy strfid, 
bat wMch are however very splintery, is a micaceous aud 
^uattzoie sandstone, alternating vitbonit order with the mi* 
xaeeou itrgillacewn sl,Btc asd with- the Mac^h sdiistoM 
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■aodrtone, so ■* to form veiy ring|ditr striped rocki (Nog. 11, 
12, IS, fc 14.) 

Mhly. IjBSlXy, (h«K iaadit«DM •■« 6»ven4 bj a micai- 
ceoBi argillaceoas fllat^ hi tbin lamiaa md wiy ipliptery, 
(No. 15), andapparentif jtAlomMi, butfhiB-ealow l«t»]j' 
snperficiai. It is blackish in the iaterior of the snallest 
fneoes, and m fissile, so *»silj broken, and with such a wttat 
ct oriierioQ, that notwithstanding the great nuw it preaeiits, 
a good sized specimen cannot M obMaad. 

Tbii slate fatma the sharp and steep crest AB of (hat part 
of the MontagM dfs Fis which we reached ; bat it is not 
the most elevated portion, the beds dipping towards the 
N.W. and their southern section presenting an iiiclinatioa 
towards thn W : this slate does not rise to the somnitt of the 
Folate des Fis. 'f Iris' pointj as well as that named Le 
Marteau (m. fig. 1.) is, as we have been assured, composed 
of fimestooe mixed with Sandstone, and spears to be the 
prolongation of the beds No. 9 to 14> 

It is on the back of the Montague det Fis, and nearly at 
the point muked F, that the bed, containing the fossil shelLi 
I shall enumerate, occurs on a rapid and elevated slope, 
almost always covered with snow. The snow which covered 
it prevented me from visiting it, bat H. Beudant, who 
reached this part of the mouutain by the valley iti Sales 
(Lo), in 1818, saw a portion of it in situ. HeiibserTed 
the shelly black rock nearly in the position pven in the 
MClion. It is, according to him, in nearly parallel stratifi- 
cation with tlie trapsition rocks on which it rests. This 
compact limfistoae, which is Iwrd, coarae, blackish, leaving 
•a the surface of. a solution of it In nitric acid, ai)naBtity«f 
carbonaceous matter, is full of a multitude of grains of sach 
a deep green colour that th{-y 3(}pear bUtk ; bat ttiey 
afford a greea colour when crushed, and are, tike fhos6 of 
the chalk, insoluble in nitric acid; above is a rock whicli ii 
calcareous, granular, micaceous, sandy, of a whitish grey 
ccAour, and altogether rei^mhliag the craie tiifau. Jtcon- 
, .taius ithe femaius of undcfamaioiikle ihells. 

These shells generally occur as casts, or rather as relievo 
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ase ■ M^BBMi«JtiA»rM4Ae 

cuts in -tbe csvitiei of the sheik, whish bave been alnoMt 
alvajB deitroyed. These relievoi are inoreOTer ill shaped, 
entangled within ewh other, or joined together ; yet they 
SU« sufficiently well preierred to detenniae with certainty 
the genera and species contained in the following list ; 

: Organic remains of the npper and nhcovered beds of the 
rocks and monntuns of Fis, Sales, &c forming part of the 
Boet chain in the Saioy Alps. 



Nautitu* . . 



&capliileiobUqnUi....Sow. in the elalk of Rouen, 

. . Id the chalk of RoiKii. 
riu the chalk (greenund) 

, , Sow. ^ of Rouen, and in that of 

Clhe Perte da Rh6ae. 
-Mad., -n-/-.-!e~4. 5 In the chalk of the Parte 



..A.Br.(pLvLfig.4.).J^^„tr 

clBTBtUI Deluo. (pl.vi. fig. l*.)..Coll. ofDeluc, 

_ . . ... « . ■ ■ = q\ ( In the chalk f ereenmnd) 

Beudaoti A.Br. (pl.vu, fig.8.) J otthaPartilJuRhane. 

— ^ Selllguinas A. Br. (pi. vii. fig. 1.) . . 

HamiteB virgulatua ... A. Ar, (pi. vii. fig. 6.) . . 

fnnatiH A.Br. (pi. vU. flg.7.) .. 

Turrilitea Bergeri ....A.Br. (pl.rii. fig.4.) ■'. 

J Babeli... a' Br. (pi. ix. fig. 16.).. 

r An undeterminable cait 
, J but altoeether reaendk- 

"ochni 1 ling thitwhiohha* been 

(, named Tr. Gurgitit. 
r From the chalk (green- 

Caiui Bvellana A. Br. (pLvi. fig. 10.)]«andi)ofRoneDaadlhe 

. £PerteduRh6ne. 
Ampullaria : . . . Inlerioi; cb«(. 

* . Out of the uineteen q>eciei of nautili mentioned by Parkinson iu hi* 
table of Britiih foMil sheUa, (Introduction to the study of FobhI oceanic 
Temaina, (1828,) p. S31 & 232,) only five are from the green aand ami 
'chalk, *o that it by no means appears that the greater part of the fbalil 
•peoieiBrcfeandiii<ht'cfaalk,erBQ when united to the fraenMtd,(TiaQs.) . 
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IiK>ceramuscoiicGiitTicu»pBrk.(pL vi. fig. II.), 



— "'— ■■■"•<p'"«^'>)?'S.X'"hS" 



Cytherea? 

Cardiurai 

'PeiJIunculus? . . 



TwoBpBcies. Tbejare 
broken, but are ekiHj 
determined to be tme 
cerithii; one of them to 
much resembles cerithi- 
um muubils of Beau- 
champ, near Paris, ihat 

any difference betneen 



From FolkaloDe and the 



TersbratuIaornithooephaU.* ..Sow. . 
^^ pliealilu. . . . 

Ecbiaus 



Casts absolutely unde- 
temuTiable, ereti for the 
genus, except those of 
I flie area, which very 
I much resemble the inle* 
|,rior casts of arcaNoe. 

. of the Re- 



r(Coll. ofDeluc.) 
..J.he.^oantainof'tl 



. , Sow. . 
. Sow.. 



C Oval, ret 

..}millari9, b 

Csmaller. 



SpatanguB Cor anguinum iroatioos. 

Nucleoliies} Botula . .A. Br. (pL ix. fig. 13.) 

r I'he echinite* are vfry 
caatanea.. A.Br. (pi. ix. Sg. 14.) ^abundant, but all in a 

t bad stale. 
GaleritM I depreuua . . Lam. (pi. ix. fig. I4.)-f- 

" There appears lo be some error here in the text, for tliree terebra- 
tuln are given in the list. -Parliinson, in his table ofBritish fossil shelly 
above referred lo, girea, out of thirty-one apeciea of fossil terebralnW, 
■ix aa found in the green sand, viz. : T. biplicalA, T. intermedia, T. di- 
qudifta, T, ovata, T. peotila, and T. Lyra. The lerebratulas mentioned' 
aa occurring in the chalk and chalk marl', are, T. biplicala, T. subio- 
tunda, T. camea, T. semiglubosa, T. subundata, T. plicaiilis,' T. ocfo- 
plicata, and T. obliqua. To this list should be added some others eiiu-' 
merated by Mr. Mantell, in his Geology of Sussex, vii. T. sulcata, T. 
Martini, T. Mriatnla, T. st^uaniosa, and T. Bubplicala. (Trans.) 
. . -f In order to compare thia and the other lists w>'h the ^fossils, jcpfi- 
laioed in the rhslk and green sand of England, consult Conybeare and 
Phillips'* Outlines,' &c. p. 73, 74, 75, T6, 189, 130,— Parkinson's Table * 
of Britiih fossil shells, .(Introduction to ihe study of Organic remains 
p. 831, 8m!,), and Mantell's Geology nf SuNsex. (Trans.) 
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ft will be seen from this list, that the shellf dcpoiitc on 
the summit ot the Montsgne des Fis contains a great number 
of shells which almost exclnsiTely belong to the lower chalk 
(green sand) forntatlon. There are neither belemnltes nor 
terebratnlse, becanse these shells, without being excluded 
from the green sand (craie chloritee,} are rarely met with 
in it. 

The sbelU contained in this deposite so mnch resemble 
those of the green sand, that it was sufficient for me to name 
them. It will also be remarked bow mnch the ammonites 
differ from those found in the body of tho mountain. 

I most confess, that notwithstanding the care I took to 
procnre all the shells of this bed i,htit I conld discover at 
Servoz, among the guides ai Chamouni, and at Geneva; 
notwithstanding those that haTO been presented to rae by 
Messrs. Berger, Lain6, Soret, Selligue, and Beadaat, or 
that have been sent me by M. Deluc ; I must oonfoM, I tsf^ 
that this lilt is very, incomplete ; bnt it is sufficiently exten- 
■ire to shew us the proportion in which the green sand shells 
occur in the Mbntagne des Fis, compared with that of the 
shells fbund in the same place, and which have not yet been 
met with in the green sand. 

Tliese zooii^cal characters uid analogies lead ns to con- 
clude that certain rocks of the Parte du Rhdne and the 
■nmmils of the Bnet chain should be referred to the green 
■and formation, notwithstanding the- mineralogical differ^ 
ences at first sight presented by the rocks composiog these 
formations, and those which compose the generally admitted 
cinik formations. These differences are however greatly 
diminished.by the green grainS'these rockS' contain) ^d by 
the greyish and grannlar rock which covers them, go that 
the first circumstance, apparently so minute, finishes the 
analogies I have presented, and offers a new and remarkable 
^plication of what I have stated at the conmencement of 
this notice, of the constancy of geological- phenomena through- 
out all the known points of the earth's surface. 
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Plato :& Xiusii organic remains of the marl beds of 
the compact Jura limestone. 

Ftf.l. Sfatmibiik Pttagi. A. Br. 

AtndC. Tlie same Individual seen on different sSdes. 
B. Another imperfect individual, furiiislied witli tubercles 
« tin edge 6f the lip ; they appear to indicate (he buea of ■ 
q>iH«rtemiDating this lip in the adnlt indiftduals. 

The dotted lines repi^ieat those parts that nre sappoMd 
to be wantini : it bears some resemblance to Strontbtls 
GalliuC. (CML of Deluc) 

Fig. 3. StrMibuE Oceaai. A.Br. 

A. An individnBl appareotljr adatt and complete, B. A 
^lovDfer individBil. 

Fig. 8. Stroubos Ponti. A- Br. 

A. Ab inlperfect individiiHl, but in |«ed eonditioa. 
-& An' iodiTidnal whidr appears imperfect, bat which b 
:w6fn. 

"Kkm Btlwnbi sre interior eaaU. The ihdl does not 
rctmhi OB anj' dnt. I bave nOt found them either figured, 
jdaefdribed} or even noticed in any general work that I have 
been able to consnlt. 

Fig. 4. A.B. LirirMla? Jmassi. A. Br. 

Tlie|«onscanoiily bepreanoied froni die form, tiie hinge 
Hot hating been ns yet oluiarved. This species does not 
appetr to me to hare been des^i^Md or at leAst distinguished. 
it behrsHomcresemblAsoe totfce iBaclra:gibttotB of Sowerb^, 
which is a Lntraria. 
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S60 . Explanation of the Plates. 

Fig- 5. A. B. Donacites Sausanri. A> Br. 

I presame that tbia is a donax, but I an far from being 
cf^rtnin. The fonn does not snfficientlj shew it. The ge- 
neric appellalioa should only be considered as provisional. 
(Coll. ofDelnc.) 

Fig. 6. A. B. Donacitea Aliluini. A. Br. 

The figure is made from a tolerably entire and well pre- 
serTed individual from Writhenterton in England, and which 
I consider perfectly resembles the shells collected at Cap la 
H4ve bj M. Andouin, and by other naturalists in the upper 
marls of tbe JonL It has mncb more the form of a douax 
than the preceding speciei, and even resembles the Venos 
meroe of Linn. I believe that this shell has been figured by 
Knorr among the Cmoscnlifes) t. II. pi. B, 11, Q*«, -fig. S. 

Fig. 7. A. B. C. Cardiam Protei. A. Br. Seen on three 
rides. 

Though rather common in the upper marls of the Jura 
formation, I do not know it any where exactly figured or 
systematically named. Tbe individual figured is from Cap 
la HAve. 

Fig. S. A. B. C. Hemicardium tuberculatum. A. Br. 

It slightly resembles the shell figured by Sow^rbyj pU 143, 
' by the name of Cardita tobercnUta, and those figured by 
Knorr, tome 11. 1, tab. B. 1, a, fig. 3. 4; yet there is a 
difiereuce. M. de Schlotheim first cited these 'shellt of 
Knorr in the seventh year of tlie Taschenbneh, &c. of lieon- 
faardt, by the name of bncardites reticulatus, md he'afteh- 
wards cites them in his Petrefacten Kunde, &c (published 
In 18%)) p. 909, by the name of bu cardites heanCardius, 
It will be easily seen why I have not admitted these specific 
names ; the Individual figure was sent me by M; RUso, It 
comes from the Cap St. Hospice, near Nice: . ' 

Fig. fi. A. B. C. Spatangiu oblongui. Delnc. ' 

M. beluc seot me this name with this species, vrhich 
occurs in the upper marls of the Jitra. I conceive' that the 
spatsngtts which I collected in the same marls, behind tiie 
town of Nesfchatel, does not setiritbly differ frMn it^ It also 
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appears to possess analogies with that mentioned by M. de 
Schlotheim in the Ta»cheDburh, &c. and the Petrefacten 
Kvnde, bf the name of echiuile^ quateriiatus. 



Plate '9. View and Section of the Monlagne des JFis. 

Fig. 1. View taken from the Serroz foundry. ' 

A. B. The paTt,.or the crest we attained. M. Kind of 
inaccestible col. is. the marteau. F. Behind this point is 
situated the bed coataiuing the green sand fpssils. S. Sum- 
mit. 

Fig. S. Figuratire section. _ 

No [m^rtiana coald.be followed with regard to the 
thickne^ and extent of the beds, especially the coUeclions 
.of .fallen masses, becaase the size of the figore would buv» 
Jieieii grcatty augmented withtrut any useful result. 
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Ntttices on the HariZt by M,. af BoifiN^Ma, 
IngenieuT en chtf of the Royal Mining Corps. 



(AlttlBlar dti Mine^ II 



1. PhyHcal Sketch of the Ilarlz. 

If the Bitrtz Is gefAogiDaUy oaoddend, the CNnatioHS of 
which it is conposed miij be (eguded as balODfi^ to tie 
great schistose Eooe^ which eKtaidfi from W.S.W to KN.Ej, 
from the north of Fiance acroUtbe north of Gsnianyj bat 
the continuity of this zone suffers, at least on the Enrfacej 
considerable iaterraption ia Westphalia, and the Harfz fonns 
in eTery respect a group of isolated mountains in the midst 
of rocks of more modem formation. This group is elon- 
gated from N.W. lo S.E. ; its greatest length is about SS 
leagues, from Seesea to Friederick'srode, and its breadth 
8 leagues, between Wemigerode and Walkenried. The 
Brocket!, the highest summit of the Hartz and of the whole 
north of Germany, is, from (he barometrical obserratiops pf 
JW. de Villefosse, 1132 metres [3713 feet, 6 inches] abore 
the level of the Baltic sea. The slope of the Hartz moon-t 
tains, which is rapid ou the north, is in genera) gentle to- 
wards the south, and espedally the south-east. 

Many small chains, oi branches of mountaias, generally 
more elevated than the others, quit the firocken as a centre, 
and diverge in different directions through the Hartz, We 
should priacipalty remark those two which divide the waters 
and which extend one to the N.E,, the other to the south of 
the Brocken. On the east of this crest, the wafers flow to 
the Elbe by several small rivers, the most considerable 
of wliich is the Bode ; on the w est, the waters flow towards 
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Ak W«iler, either to (ke south by. the Saseaod Oder whi«h 
HDitie to joiB the Leync, or to the north by the Innerst and 
Ocker. Wc should alio remark tlie braach of the fijerchepi 
IKipCB) which, commeDtkig at the weiteni side of the 
Sfack«n,«Bd Situated betweeo the valley of the Ockcr aod 
4hat of tke Radax, Extendi towards ttie NiW.; and e«pe«- 
ally that of the Bmohbe^, whose cDDiinbnCeineDt appeua 
.to be the same as the last, aad which entcRdiag tawards (be 
■S.W. separates tlie valleys of the Siebar agd the Sole, and 
Arms « aMrly ooBtianons ridge from the Brocken to the 
«iiTin)ns of Hertsberg, where it gradually loWen towards 
4he plala. Tfaese small cbafais are generally eleVat«d from 
700 to SOO metres [2396 to 2S52 feet] above the lerel «r 

Twit priacipal mai ratkcrierieit {lUtfaniK ihevld also he 
jwtioed in the Hartk : Ibe one on the west -of tbe Kvc^ea, 
1 th« towBS of Clwistbal and Zellerfeid with tbeir 
IS4 its general elerafioB is £80 metres [190^ feat, 
4 ivcke*] ; tbe other, On the east, comprisei the ooniitjdeiB 
e( ElbiDgefode and Ilitttoirode, It is 50 metres [164 feet] 
fc» eleratcd. Oatti««led ficMs ooear on tbe latl«r, and ryp 
and oats arc reaped ; potatoes were first cultirated en the 
former in 180S round Clanstbal. This last is still more 
remai^ble for the fine jneadoWs with which it is covered, 
fmiikbin^ an abandance of exctillent hay, and mostly ip 
two crops. The valleys which furrow these two platfornu 
«re not deep. 

The remainder of the. Hart! h in gener^ iiB>C«bint«d, 
•zcept enn the S.E. vbere the ^o«nd is mocb lower; the 
dfdts «( the monnlalns ore covned with firrfrec fOresta, or 
waste tracts, ^hicfa are but the remains of andMit forest!^ 
destroyed, either by fires a hd storms, or b^ the ravages of 
an insebt named borken kofer (dertneetes typographns ?^ 0r 
from the -carelcs^ess with wWch tbe wood Was formerly cot 
ia a climate whose severity renders numerous precautious 
necessary for tba reproduction of forests. A few raeddowa 
ape f«nnd at the tottom ^ the valleys, but Lkey are of euaU 
b#eadtk. 'fbo sides of the mountains, though steep, ar« 
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nttifoTin, snd without remarkable Mcarpmeals in the |;rej- 
wiick^ of which the greatest part of the Hartz is formed : it 
is not the nme with the granitic portisDs ; the va)le;> of the 
Bode, the Use,, and the Ocker offer both pictarefeqoe and 
Varied points of view, which recall to mind those of high 
monntaln scenery. Without perceiving a verjr strikingdtt 
fereoce, we shall yet remark the depth and steep sides of 
the valleys of th^ Oder, the Sicber, and tfaeir cooflnenta, 
ik e. in tbe eovirons of Andreasberg, a connlry placed be- 
tween the' two prJDCipat southern branches we have noticed, 
fcnt formod of rocks of schist and qnartz, different from 
greywack4, and considered to b« of more ancient fbr^ 
mation. 

. On the N. and N.E. the Harli monntains are as it wert 
nddenly cnt off, and a few hills only are observed in the rich 
and extendve plains of OiankeDhnrgj Hsiberstadt, Goshu^ 
and WoUenbiittel ; on tbe S., where Itie slope is mnch less 
■■teep, a conatry of plains and low hills also occurs at tbe 
foot of the Hartz. On the S.E., on the conlrarf , the numn^ 
tains gradually become lower, and the hills forming th« 
Mansfeld coontry may be considered as constituting an ap^ 
pendage of the Uartz monntains. 



II. On the relative aniiqiiitg of the/ormations in tAe Hartit 

When a group of mountains is formed, like the ^wtsj 
partly of granite, partly of other crystalline and bard rocks 
and argillaceous or flinty slates which do not contain k trace 
of organic remaios, partly of varieties <of landslone and ptld^- 
ding-stone known by the name of greywack^, alternating 
with a more or less micaceous clay slate (granwackeo schie- 
ier^, both containing the impressions ^ of vegetables and 
shells, and partly of calcareous rocks, which ajipear entirely 
composed of madrepores and which occor united with the 
two last rocks, we are natnraily led to consider the granito 
as constituting the nucleus of the whole ; the crystallion 
greeustones (diabases^, the diallage rocks, tbe horitfihy the 
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^barti rocks) and the hard slates wltbost foisUi ai imoie* 
UUtejf following tbe granite in tlie order of antiquity aDd'Bi 
-belong; with it to the prtmiiirc formations; lastlj- we 
cdppose that the greywack^s, the micaceous argillacvDUB 
-slates and the limestones, whose place is generally well d<- 
tehaiaed among the transition rocks, must rest on the other 
Tocks. 

.Such in fact is theopiniui long since adopted with respect 
U the rocks of the Hartz, and independenllj' of general 
anUogies'which may lead ns to conceive it, local observation 
affords a ufficient nuinber of facts for its support. Quitting 
tb^ Brockeu, and ptoceeding towards the N'. or N.E., that 
» in the space conqirued between this mountain and the 
towfas of Neostadt, Ilstaiburg, and Wemigerode, we scarcely 
find any thing, besides the gradite, but these crystalline and 
■hard rocks which are r^arded as primitive; and in many 
•places we may cobclude from their disposition that they 
ioiBiediately rest on the central granite. Proceeding south- 
ward from the BWicken, analogous rocks are met with in 
the enfirons of Andreasberg, with s^hlsta and flinty slstei 
which do not cmtaiu a trace of oi^auic remains, and they ' 
are sometimes seen to rest on granite ; a sirtiilar superpositioD 
'may elsewhere ha concliided from the dip of the schistose- 
bedl. Proceeding still further south, we observe that the 
Kputed primitive rocksare evidently covered by greywaeke. 
JLastiy, throughout the whole easteCn parts of the Harti, we 
remark a general dip of the greywack^ beds io the S.&, 
leading us to consider it as resting on the granite of the 
Brocken, or on the other roeks ptevionsly observed. 

The mineralogists who have inhabited, or nntil lately 
visited the Uarlz, have conceived ideas slightly ilitferent from 
each Other with respect to the aotlquity of the komfeUy 
the quartz rock, and the hard schist of the environs of An- 
dreasberg ; but they are all agreed in recognising the pri- 
mordial natare of the granite, and its anterioilty with respect 
to all tbe other .rocks, which they regard as above it; M. 
Uausmann, who io 1807 piiblished a very instructive geo)o> 
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uifte ofbaioiafhiit it ippean fi«in what iSjimn Lanitai 
Oape^n slate, itUt preMirei it^ After »lMa<fDent «b«nra- 
<Ma& tMdfirtaioca lor the take at verif jiag it. S n p y otfj hj 
tUs B«w and iniiodag sBnetioa, tfaia aywiwh woilM afifwte 
to werit -entire confideocs. Yet a rerj diCcrent V[Hiiiaa 
bas Tor many jean been propagated amORg German gciDlDt- 
gists, and it appears to m« iatafUtiag to ani^e It kaowD. 
It hai been very conobelf exposed by M. dc Rmner ta 
1811, is Ml Fragm*ni gtogmoitiqiiei i M. Schobe hat 
adopted it w Ui memoir on tbe HattXy taierted in the .Aw 
m«in'£ fflte^iofitrUo of H. JbaoBhud for 1815 [ lince thAt 
titae thi* e^inio* bas been d^aded aad o^MMed ili miaf 
■ Gcnaaa woi^ with vkith I an voacqatiKlod^f I obal^ 
fconseqaendf, ia the faUoitiag Botieei, principally rest «i 
-wy ■mm obserraliau, hjy which I was^ is 1806, led to con- 
ceiVe aQ analagoni oplnibn ; bat I ihall coa£ae vysrif to 
the expositioB of dtmbtti the extreme Kierre we aboaU 
always inpose on onnelTes when ^e with to draw any cchi» 
dasloa from geologic^ otMerra^oBS, is imperkaily demands 
od, when thb concluioB is opposed to an opiiiion wtppottfei 
by M. Hawmann. 

It U more particniiyrly when ttadying the werfem paal at 
tbe HartZj that we may be ted to doubt the pimo^dial n>v 
tare of the granite of the Brockea. . It ihoDld in the first 
phce be remaiked that thranghoM the Harts, and eepe^ 
^y throoghoat the greywaeke formadpn, whieli coniUtiites 
at least three-foarthi of the mass of the nonntwns, the bed* 
are otiserTed to baie » gweni direction t»wardi tha ELN.&. 
aAd k general dip towards the S^.E. witlt but 4 few lei^l 
ozceptioai. It has been seen, in the prMediog Aodce^ 
tbat the Hartz iQonatUBi ^ee elongated from north-west 



t la ■ very inlereiline nwinoir, inKTlad in tin Annuaire mmento;- 
giquo oF M, Leonhatd, l89l, and which only reached me after ihest 
Boticei weta wriUM, M. Gemu oppcae* (he idea of the conpaTativelr 
modetn nalurc of the Hsiii granite, which he coiuiden a* or primordial 
fotmaiioD. 



.« Google 



on Me He^'. 9S7 

to sooth-evs* : thm the gencr^ dirwtion of Ihe facdi i^ 
perpendkwiHr to that iawhlcb (he group Is eloQgated.— - 
The Brocken is illatte^ s liK>e lo the west of tbe Hna 
vMchmmtd Iturtu tke ttnril axis of thig kind of elllpM, amA 
t« the N.N.W. of tfce centre. Arotnid the Bmckee, (he 
Whole of the rocka regarded as prlmltire fitl atmif a trian* 
galar apace, whicK woold hare the northern limit ftf the 
Hartz for abaae, from' the mAm of Ockerhiitte (half alcagm 
tO'the E. ef Goilar) lo the town of Werrngerode, and whoie 
Mrttmit would be placed s itttle to tbe S. of tWe town ot 
Asdrealbe^. The tame rocks and granite reappear In 
iMmf places, ob the S.E. of this triangular spaoe^ in dm 
iaidsii tit fcmtatlens rec«^i»ecl a*- tmsltion ; but Ihra^hont 
tte west and ndrth*we«f p«rtkn») no triJct of theie pit* 
snmed primitire rocka ii-dhcovered* except It b on the pro* 
lon^tfcaof the Braehbergbrsilch on the west of Aodreas- 
betg, ai'lhtte beyOKd tbe triangle. Now, from the geneid 
. dip to the S.E. (hfi tte«torn pact iv preciiety that whose bedk 
l^pear le dip beneadt aft tbe othen, and hi mvKj pohita 
•hejr teem to dip beoMCh tke granitic rocks which are sttw> 
lited beyond them. I aiK aware of the error* we expoK oar» 
leKes to wheta we wish to Gon«ht4e a toperposition solely 
frem obaerratioM of tMs nntbre, and when no point of Arcct 
taperpoBHIttn hu been proved } but it most be confeued 
that thii geaeral dip' towards tbe S.B. obserred throughoal 
the eastern part of the Hartz, is one of the facts brought 
forward to support tlie antiquit/ ef the crjstalliae rocks, 
relatively to the grejwacke of tbis part of tlie group ; and 
it is at least very^ renni-kable, thst on Ihe western limit of 
these primitiTC rocks, we shotild no where obserre the grey 
wacke with a western dip, whilst in many places, on the 
contrary, it sliews an opposite dip. In tlie eastern part, 
the granite occnn in maay places in the midst of the 
recc^ised transttlen rocks, and there has no where been 
noticed in the beds of (he latter, that Tarlety of dip which 
would denote their mantling round thf; different granitic 
nuclei T the dip remahu almost coBstanlly the same.* 

* M. (ienmir expretsef ui opinion in liii ipemoir, thai llic ecliislinp 



3.a.t,zsd by Google 



1BBS M. DB fioNNAnn'a Notices 

: Tlie'Tocki df hnrd schbt and Oiaiytlat* In tin environsef 
Andreasbci^, which are also considered as of {>riailtiT.e foiw 
niltlon, cetiaiuly appear \a some placet 1« reit immedlatetj 
on granite of on the kornfelt coTcring the grai^te ; b«t theij 
gflaenl dip, as well as that which can be.obwrred wiUi re%^ 
peet to the quartz rock i^ the Bmchberg^ is nearly that of 
the greywacke sitnated to the west of tbe Broqhberg, and 
which would consequentlj appear to be beqeath then. M. 
Schnltze notices similar roclu< ip the eastern part of tha 
Harls, which appeared to hin> to be of contempoimneoue^ 
formation with the grejwackc, and to present .oiany passages 
inlo and mixlnres with, the lat^r^ .Maojr local obsertatio^ 
tend eqnally to make as doabt the constant. an teriori^ of 
tb« Hartz granite, relatively to the. other rocks that hara 
with it been Regarded as primitive. - 

. Ascending the valley of the Ilie, we find ste^ graiute 
rocks one league, front lUenbnrg, known by the name of ' 
IlsenateiDsklippe ; utnated opposite each other, on both sldejs 
of the ralley, which becomes narrow as it approaches them, 
■ad expands Abore .them, they appear to fonn paft of a 
granile bed situated in tlie midst of difierent rocki whicli 
hare less resisted the action of the waters. J^asioabas Ions 
since shewn that these rocks exhibit very marked Iracesof a 
stratification parallel to the general stratification 4^ the Harts 
rocks. Ascending higher np the nlley, schistose and quart- 
beds of the north of Germany, and parlicuUrly thoM of the Rariz, hav. 
ing a general direction from W.S.W. to E.N.E. should not be deranged 
hi their dip by the eaJieDl maw Ba of ttie more ancieM cryitaUine rocbi 
(tiey neet wilhl .th«l dips they wovld mot prewat nNnd these prinior- 
Jiat mniaee the variety of dip, -whieb is eiratwoilily required ae a pniof 
«r their luperpoiiliui, and that they might occar dipping towards the 
granite, on the weat and north oflhsgranltie mountoini, a« it seen in- 
tlie Hartz. irithout our being able from that tdrcumstance to dedoce any 
pliability of coMcmperaneoas fonmtion. The force of tlii* reason- 
ing appeals to nw mueh diminiibad from the wununsUoD .of the Iberg 
BuiuaUint where, as we iliall presently me, the |;reywBcke presents ver]( 
different eidei of the traniilion limeatonei and it appears very difficult. 
to conceive why the primordial maiMo have not prrxliici^ on (lie traiiTti- 
lion >1a(pa as muoh ptfuct as the ualcareous maitcs llial aic scaii:(.'l} au. 
Iclioc to these si ales. 
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XOfleroclu are found with tha taxae StratiGcatiiHi ; still 
liighec up gratiite is met with. > 

At the Tockj of Rosstrap, on the banks of tbe Bode, at 
the eastern extremity of the Hartz, I conceived that I also 
obGerred a marked stratification, in the granite, and a general 
dip of tbe beds to the east. I also saw beds of quartz, schis- 
tose greenstone, and aspedesofnucaalate, which appeared 
to me to alternate with the granitic beds. M. SchuUze no- 
tices a general stratification, at least as apparent, in the 
Bumerotts granitic rocks of the Hohneklippe, to the E. of 
the Brocken. The same person has observed a bed of j;ran- 
Ue inclnded in rocks of flint; slate and claystone (argiloUle} 
at the foot of the Ramberg, a granite mountain situated one 
league to S.S.E. of Rositrapp. 

I hare observed on the Adenberg, fo the N. of thai Hartz, 
at the extremity of the JLerchenkopfe branch, and on the 
right bank of the Ocker, a bed of granite distinctly included 
between ths beds of quartz rock and flinty slate of which 
the mouDtwn is compositd. M. de Rautner mentions granite 
as mixed with the Komfels on the Sandbrink, which forms 
part of the same chain. This miKture is again found, in 
small alternating beds, in the mountain of Rehberg, where 
however in the end the horafeU covers the granite. .On the 
N.W. of the Brocken, in the mountains which border the 
Radau, and which are entirely formed of diallage rock 
(long known by the name of greenstone or primitive trap), 
many beds of granite have been observed included in that 
rook.* 

* U. Germar describes the porition of these gruiitic be<bt they have, 
be Bays, a direction fiom S. lo H. and dip towards the E. The diallage 
rack that contains them doei not offer any positive itratiltcation i yet 
ihe author coiuiden theae granitea aa evidently forming bed), and ha 
derives, from their difTuenl position from that of Ibe gre^wBoke bed>, 
aoothn coacluaion against the oonlemporaneous origin of the two 
fbrmatioaa. He also supports his opinion by the circumstaDce, that, 
throughout the Hartz, the granitic masses appear eloogaled from S. la 
N. and consequently in a transvere diTection to Ihat of the Iransitioa 
rocks. He considers that these granitic masses of Che Hartz correspiHid 
'with those of the same nature situated in the Thiiringerwald, nearly 
under the some meridian. 
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Let tt be recollected Ihtt manyof tlw gradide rocks of 
the Hartz are true ayeaiteB, tfaat teme others aie proia-' 
gynei,* and tbat protogyna and sjrenitei an often consi- 
dered as belonging to the transithm dais. Let us also consw 
der,with M. Raumer, thattheenrironsof Dohaahi Saxonj, 
present above a schistose formation eoiltdning beds of grey- 
ttacke, rocks analagons to those ivblcfa accompany 4he Hartz 
granite, among others the hwi^b, and lastfj the granite 
itself. Let it be added that there are many among tke' 
mineralogists liihabtting the Harts, who, while they believe 
In the primordial nature of the granite, do not consider the 
horf^ftlf, the quartz rock of the BnKhi>erg, and the schists 
of Andreasberg, as of prnBttive formation. + Lastly, let II 
be recollected that M, Freisleben thonght he fonnd frag- 
ments of gneiss hi the granite of the Btocken,|: 

The general direction of the beds, from W.S. W. to E.N.E; 
is now considered to he, if not altogether constant, at least 
very general In the ancient rocks of Hie north of Trance, 
fielgitim, and the north of Gernrany. I haye elsewhere J 

I do not conceive ihet ihe granite, couslituUng the mua of (be Brocken 
and its environs, can be regarded aa much more elongated from N. lo S, 
flian from E. to W. j but it IB true th«t at the eatteili eitremfty of the 
Harti, the fnnlte afRoKlmpp, of ihe Runbcrgadd Aurberg (eapeei' 
ally tbe firat and ^ird) are aitualad aearly- aoath from eaeti otlwr, I.do 
not know If tliii circumalanca is suffieieut for H. Qennar'a opinion: a* 
to hii ide^ wilii regard to the correspondence of the granitic rocta of 
Ote Hartz and Thuringerwald, be only presents them aa a sketch not 
(blinded on precise obtervaUoiu. Not being acqnaiMed with the Wi* 
ringernald^I can neither suppart nor oppoM tbii reaemblance, #hi«h(il 
very differant from nhat I am about to state | I iball only obaerve that 
k appeara to nw exposed le tbt, reoeiyad idea* of the gnmtal ditpoaidon 
in Eorope, either of roeka of the same nMurG, «f the' great' liBea nf efe- 
vated countriea, of lonr countrlea, of lakes, or iolasd taaB. 

* AnamegivBo by M. Jurine to die gnuiiicMckflFliMM Kabc, dw- 
aribed in a prsriooa part of tbia ■ectlon. (Tiwu.) 

+ M. Germar obaerred Rt Ute rdd anna df Qltakauf, nnir Andr«BBb«^, 
a- well cbaracteriied greywacke alale. He alao oontidara that all ilM 
tthiatoaa roolu of this canton are not at priracwdial tbiination, but Gtm- 
emporaoeoni widi the gi«ymeke qf the remaiBder of tJieHHrtz; 

i Sae Qfsgnoaie de Reuot t: f, p. HI. 

t Sketdt of Ihe ooal metwura* ef the noHh of Prance, ^. Jbormll 
del Minei, No. 156, p. 416, &c. 
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Dotleed an exanplA »f (Ms (kct In tbe p«rt Eone of fhe 
Belgic coal measar«fl, aod I ttave stated ttiat if the Hoe 
drawn from Iiidge to Vatenciennes, a liue TC17 exact)7 imtt- 
eating this general direction, is prolonged to the westward, 
It wontd in NormaodT pass verj' near the IMrj e«al niea- 
mret. i^irttier still, at (be extrffmity of Britmny, the coat 
ni«a£iires of Qaimper ara Bitnat«d a little beiow the sunie 
line. I hare noreover mentioned, at least as aa extraor- 
diaarf dreumstsnce, tk« pooitloa of (be two coal basins «t 
Sarrebrnck and M«litvelalB (the first we are acquainted with 
to the sonth of the precetUng line)^ on another line n^arty 
parallel to the first. I shall now notice another fact of thfe 
same nature, whidi beIoBj;» to the object of the present 
notice, and which appears to me equal) j worthy of attestiml. 
A granitic fomnlitHi is known to exist in the dspartntent 
lof La Manche, on the north of the peninsula of tife Coteo^ 
tin ; It is known that this formation contains- granites, sye- 
Rltes, and profogj/ttei, and that tbe observations of Messrs. 
BroDgniart and Omalius d'Halloy, lead os to regard the 
whole as of contemporaneous formation with the quartz roclch 
and schists of the Cotentin and Britannj', sotne of which 
contain organic remains. It is also known that this gmnttie 
formation- constitutes on tbe E. tbe driost northern capes «f 
the Cotantin ; whilst on the western coast it is found a liAle 
further sonth, so as to indicate a direction from W.S.W'. 
to E.N.E., parallel to that of tbe schistose rocks of the sanie 
coantry. Nov If a- straight Jine is drawn on a map from die 
granitic movntuns of the Hartz to tbe granitic capes on tHfe 
£. of Cherbourg, ibis line when prolonged would (ravene 
tbe Cotentin in the direction of the granitic band of that 
coontif , and it moreover would very nearly be parallel tit 
the liBe above mentioned as the general direction of (be 
Belgian: ooal measures. It slioald here be remarked that 
the Cotentin and the Hartz are, in this gtnerai direction^ 
the two most northern points in whioh granite e^^ars on 
the surface in all that part of Europe which is situated to 
Ae south of the Channel and the Baltic Sea^ and that this 
r^ck is no where fonnd in tfae lortGrvat which separates them ^ 
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bnt that the granitic poipbyiy kmilU, which ^re isolated in 
the midst of the ichistose rocks of Hunanlt, occnr at a rerv 
Abort distance from the line which would join> these two 
granitic [Hunts.* 

WKhout pretending to draw from this fact, considered 
ttlone, conclosions which would at least be veiy hazardons, 
I conceive that it may be regarded as supporting the facts 
which lead us to doubt the primordia] nature of the granite 
and the Other crj^talllae rocks of the Uartz, and as tnalcing it 
.presumable that this country offMS another eiantple of the 
retnni of the niost crystalline aacient rocks in the midst of 
transition formations. 

The transition rocks of the Hart2, tt least those generally 
recognised as such, conslilered alone, present aniong them'- 
selver relations conformable to those elsewhere observed in 
similar formations. The geoerul drp of the beds to the 
-S.S. K. leads us to suppose that the more ancient parts of the 
schist and greywacke formation should occur at the northern 
limit of the group, and there, in fact, we observe either a 
xharacterised clay elate, long regarded as primitive, and 
which very rarely cootsins some scarcely determinable re- 
mains of marine aniuiats, or a greywacke of such a fine and 
close grain, that its arenaceous strncture is with difficulty 
distinguishable. Advancing towards the S. and S.E., i.e. 
on beds resting on the preceding, the schists become less 
fissile, more dull, more micaceous, more shelly, sometimes 
contain small rounded grainSj and thus pass iuto greywacke; 
this Ust becomes visibly arenaceous, and the rolled frag- 
•ments it contains, increasa in bulk so as to acquire the 
size of the head ; it moreover contains numerous remains of 
.plants, the surface of which is penetrated by. anthracite, and 
entire sandy aud often slightly calcareous beds (psammit^s 
aableux of M. firongniart), filled with the shells usual in 
this formation. 

The greywacke of the Hartz contains, as Messrs. Lame 

• See Eiuy aa the Oeology of the Norih of Frwce, by M. Om»liu* 
d'Hslloy. Journal dei HineB, No. 148, p. 304, &(v 
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Itml Cla^yrton have (Aserred, ddmenMB rabordittate b^ i>< 
aluRi'EUt« (inap«lltfr>, Thebtom ilste, ilhitj Bhte, and 
twritbleitde. rocks «)f different kindsj as tXio humerons be ji 
of Iron ore. Ola^-^tone porphyry (ai^lophyres) and olhdr 
.porphyries arvabo fcnoi^ti there, the'rehtire' posldon Uf 
Which dMs not always apitetrr well detenhiDed; yet tonle 
t'ertatnlyappear a» Urf* iirclitded in the greywaclte. ' TVe 
should reitiark, among (hese last, one whitb is anblo^ns to 
the *ert antique porphyry, niid- which occurs between Rlibe- 
tand and Elbingerode, and another porphyritic rock, whose 
paste ii a mixture of compact whitish felspar and quarti, and 
contains crystals of roseate felspar and hornblende. I have 
observed this last rock forming the roof of the iron ore beds 
of the euTiroDS of Elbingerode. The greywacke also con- 
tains beds of limestone, many of which are altogether analo- 
gous to the marbret campant. 

The transition limestone of the Hartz presents two con- 
siderable independent masses. One situated at the western 
extremity of the group, near the small town of Grund, con- 
stitutes the Iberg and some neigbboaring mountains. Tha 
grey wucke rests upon it,as nwy be seen by pits driren through 
the greywacke to reach the iron ore worked in the lime- 
stone. It should be remaHied that the stratification of the 
greywacke, round the limestone nucleus, is month $hapedy 
since the beds of greywacke and slate dip to the N.W., on 
Ibe western sides of the Iberg and the Bauerberg, a striking 
exception to the general dip of the Hartz. The other lime- 
stone mass, situated in tlte environs of Riibeland, on the E. 
of the Brockcb, also occurs in some places beneath the 
slates ; bnt it appears to form a very tbick bed or parallel 
mass, included between beds of greywacke. The limestone 
of this formation appears almost exclosiTely composed of 
madrepores, which only become risible from the decom- 
pcwition of the rock. Both masses cont»n caverns : two of 
those in the enrirons of Rubeland are known by the names 
ofBaamannshohleandBielshofale; thoseof the Iberg, which 
are less celebrated, but much more inlerestini;, are partly 
fiUtd with iron ore. 
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In the plaiiu situated on the N. aad N.E. of the Hartx, 
we almost immediatelf fiad the modern secondsrj forma- 
tipns; on the W. and S, we obserre more or less ot the 
. ancient secoodary formations ; oa the S.E., the general series 
of these formations and those which follow them are de- 
.T^oped in the HansCsId countij, so Well described bj M. 
Freieslebea. It wUl be aeen that the greater or less con- 
tinuity or intermptioB in the general series of formatiom, 
Mrmponds here very nuetly with the less or greater steep* 
Bess of the sl(4>e8> . 
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On ike catcareo'trappeem Jbrmations of the 
southern foot of the Lombard Alps.*' By 
Alexandre Bronokiart, Member <ftAe 
Royal Academy of ScienceSi^c. 



(Aanales dei Miqe«, 18SS.) 



THE aathar d^cribea by this iiBme the formationi situated 
at the Boqtheni foot of the Lombard Alps, which are com- 
posed of Calcareous, trappean, amjgdalo'idal, and basaltic 
rocks altertiating together^ formations previonsiy described 
by Arduino, aod more especially by Forlis, and which are 
for the most part situ&ted in the Vicentin. 

lie do«s not commence by a detailed accoant of these for- 
inations ; he Confines himself to meDtioninK the rocks, their 
diatribotion, and the other circumstances which are nece&sary 
to prove the troth of the resemblances he considers he is 
able to establish between these- fonnaii on s and those with 
irhich he compares them. M. Brongniart ha<t visited five 
principal places, the characteristic features of which he no- 
tices as follows. 

I. The Val Neht. We here see a remarkable' alternation 
of horizontal limestone beds and a small grained trappean 
conglomerate, which has been named tuf; but as this nanle 
Tcry ill applies to rocks which bear no real analogy to each 

' * The uemoir nf which Ihe following exto^ct sppeired in the Annaln 
deftMines, wu publilhed lepinitcly and man tX-Xarffi thi& year (ItSS) 
with the tJtU of hfeifwiresuT'l^ terrains, <lese(liuMat,iii{»TieuTi,c^c«no- 
trapp^iu du, Vicentin^ &c.' \TTa.\a.y 
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other, the aathor Dames the conglomerate, trappeaa brecdola 
(brecciole trapp^eone). This brecciola, which is not « 
basalt, nor even a compact lara, alternates with a limestooe 
oontaining nummnlites and lome fossil shells^ the analogjr of 
which to those of the calcaire groasier of Puis is remarked 
hj'K. Brongniart. Higher up, towards Uie cAnmeDCemeiA 
of the Tallej, the basalt appean and seems to rise from the 
midst eren of the Brecciola. 

This fonnatlon of brecciola and ig>peT sedimeta Umetttme, 
flemmoolf named tertlaiy llmestoae, appears to- fill the bot- 
tom ofa great valley, formed, previoasly to this deposite, in 
a compact and much more ancient limestone, occnrring in 
aa obliqoe and unconformable stratification with the brecci- 
ola fonnatioD. The author nfbn this limestone to the Jura 
Umestone ; as also a great part of that which occurs at the 
foot of the Alps in the same geological situation. 

It. The Val Ronca, celebrated for the great abnndance o/ 
Aells found there, ia general presents the same structure; 
bat the alternation isless regular, the brecciola is in a thicker 
mass, and the basalt more abundant; the yellowish lime- 
atone, which even tnineialogicallj resembles the calcaire 

.grosser of the environs of Paris, is filled with a mnltittide 
of nummnlitet. These fossil shells, which have rendered 
the place so celebrated, are scattered ih the brecciola be- 
neath the limestone beds. The author gives a very detailed 
eoumeration of these shells, with descriptions and very exact 
figures of all those which he has not found described, or 
which have not been so well figured as to be recognised. 
The shells, to the namber of more than eighty species, 

.principally described and figured from specimens and the 
iuformatton of M. Maraschini, of Schio, are all so similar, 
even as to species, to those of the calcaire grossier of tlfe 
•avirons of Paris, that ve may, in many cases, regard them 
only as simple varieties; more than twenty are even analo- 
gous-to the species Conod in the Paris basin, and the author 
has then contented himself by mentioning them by the names 
given them, «tber by H. de Lamarck, or other concholo- 
gists. Among the analogous species are the following : 
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'^unitelU inoba, T^rf close to the elongKta of SoweAf. 
Turr: imbricataria, of Xom. Ampnlkria depresst, Lam. 
Amp: spirata, Meiaoia coitellata, Xom. NeriU coooidea, 
Lam. Nattca cepacea, Lam. Natlca e{Hgl0ttiin) Xok. 
CoDus d^rditiM, Broeci Ancilla callosa^ Dtifir; Voluta 
- creoulata^ Lam : Margioelh cbnrnea, Lami Hnrex triuii* 
m/Oi^LOm'. Cerithivm Bolealnni. Cerithiumplicatnni, and 
more than a dozen other speciM of cerithianii Fasus intoc* 
4ns. FasDS wm. Fusvs sabcarinafua. f ntos cariDatn^ 
Fosns pidj'gonm. Plearotoma claTicalarii, .&c. The dcr 
■criptions and figures can alone give a certaiu and useful 
idea of the others.* 

, 3. MoDtecchio-Maggiore. The trappaan Eoimation ii 
bere so predominant, and of such a crystalline itracture u 
Aoaae of its parti, that it la more difficnltto recogoiie herey 
at first sight, the same origin and association of rocks tbsA 
in the preceding places; yet, if the limestone isnot found in 
ultemsting strata, it occurs in inclined soperincnmbent beds, 
and ire recognise the epoch of this formation in the fossil 
■ahelli which are disseminated, .not in the nm^daloiidal 
nodnles, for the^ contain none, but in the brecdola that 
unites them. These shells are of neighbouring ^cies, and 
■sometimes aluolutely tbe same species as that 'of the tw« 
'places aboTe noticed, and consequently of a Goqtemponuieons 

* Tbs author. In bw leptretely published memoir pvn s Ipng.litt tf 
Jlat fbsiil ibella found in the calcareo-trappcBii ickIu or tb^ Vicen^n. 
The list IB too loog for InBertion here, I bB<re therebre extracled from it 
the following catalogue of the gen«ra with the number of their 'speciea, 
(TnuH.) 

Nnmmullitei, I species. Bulla, 1. Helix, 1. Turbo.S, MonodaQl>,-K 
Tunitelh, 4. Trochua, 3. Solariura, 1. Ampullaria, S. Melaaia, S 
Herita.S. Natica, 2. Conus.S. Cypnea,S. Terebeiluin, I, Vpiuti>,4. 
Marginella, & Nusa, 1, Cassia, 9- Mum, S. Terebra, I. Ceri- 
,thium, Ii. Fuaus, &, Pleurotoma, I. Ftetoceras, 1. Slrsmbiu, 1, 
Rdsteltarla, 9. Hipponix, I, Chama, 1, Spoadjliu, 1. Oitrta, f. 
Pecten.S. Area, 1. Mytilus, 9. Lucina,!. Cftrdita, 1. Cardium, 1. 
Coibia, S.Veniis?, S. VAierJcardia, S. Maclrar,8. CyiKicardik, I. 
Ps^moblB, 1, CsnidnltK, ), Nuclaolites, I, AMraa, I. TiH^ 
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e^och. Th« aathor t-etnarks the presence of lignite fl^g- 
ments and snlpbate of stroDtiaa as points of resembloBce 
between the formation at Montecchio and tbit of the two 
following places. 

Monle-Viale. We here see in a very clear manner tJlie 
siItenutioD of the brecciola and limestone; but in certain 
parts of this hiH, the two rocks arej it may be said, placed 
separately^ and the basalt forms a distinct groop Dn the con- 
fines of tbe hill. Fewer shells are found at Monte Viale 
than at Ropoa, but those observed are of the same epoch. 
-The snlphate of strontian whicli sometimes fills the cavities 
of these shells, is a more striking fact bere than at Mod* 
tecchio; and the lignite, ' which occors here in thin beds, 
contuos tbe remains of fish. These circumstances lead t« 
^e detennioation of the epoch of the fifth atidmost cele- 
]>rated place. 

ft. Monte-Bolca. Tbe trappean and calcareous rocks still 
alternate here in an evidebt manner; bat this altematioa 
takes place tn such considerable messes, that it sometimes 
Escapes our attention ; the limestone predominates ; it apw 
.pears removed from the calcaire grossier by its compact 
■ .textare and fissile structnre, but these are only mineralogical 
'differences,' which shonld yield to the geological relations 
^rived from the unioii of all the olh^r circumstances, and 
especially the presence of or^nic remains, such as the nnm- 
mnliteSj some Ehells of tbe genos avicnla, the fish that 
-before appeared at Monte- Viale, the various plant's, prin- 
cipally terrestrial, and all dicotltedous, tbe subordinate 
lignites, and the absence of any organic remain tbit would 
indicate a more ancient formal I on. 

It results from these comparative descriptions, rendered 
more clear by sections of the r^cks and figures of the fosrils: 

1st. That these five places, at no great distance certalnfy 
from each other, belong to the same epoch Of formation, and 
that other places shoaM be added to them, such as Monte 
Glosso, to the W. of Bassano, which the author b^salso 
'isitedj as also th« VaUSangonini in the Bragonza, Caste) 
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Gomberto in the ytMagaa, uaA aaaj points of the Monto 
B«rici, which the uithor faiu not Tliited. 

2dlf. That all these, fonpatiaos are analogous, in all their 
impertfut characten, tothe npper seilinwDt foitnationi com* 
DBOoly called tertiary ; and coMeqnently to the AiuiD<) for- 
matiens aboie the chalk of the Paris basin. But as two 
epochs of these fomatioos have been recognised, one beneaUi 
the gf panni and the other above it« M> Brongniart has en* 
deavoated to determiae to which of the two they should be 
referred. He rcmariLS that the presence of shellS) which 
much more reseaable tliose of the calcaire grassier below.the 
gypnrn than those of the nppet msripe farmatioo ; that. the 
.presence of oertun species^ sach aa nammnliteS) the Neritn 
coooidea, the Caryophillites, ftc. which have only yet been 
found in this toner formation ; that of the lignites, the fish, 
and the chlorite or green earth, all of which appear to belong 
to It ; that the absence of sandstone and mica, . or at least 
the rariQr of this sutisti^ce, so abundant in the upper for- 
mation, present an union of characters which would indnoe 
us to refer the calcareo-trappean formation of the Vincentin 
to the Gulcaire grossier beneath the gypsnm of the Paris 
.basin, which consequently places its formation at an epoch 
anterior to that in which the roeks (also named tertiary), 
were deposited that constitute the sabapennine hills, so 
■well described hy M. ^rocchi. 

The presence of basalts and trappeaii rocks seems, in the 
first instance, to be peculiar to the terUavy rocks of the 
yicentin, for this rock is not known in the formations of 
the environs of Paris % bat, besides considering it as the pro* 
dnot of local pttenomena and peculiar to the north of Italy, 
M- Brongniart conceives that a resemblance may be found, 
(though very distant cert^nly), between the gn^os of green 
earth disseminated through the lower strata of the calcure 
grossier and the decomposed and even loosely aggregated 
trappean rocks, which generally constitute the predomi> 
naot substuice of the brecciola, a £ut)stance also mixed , 
Ivith the limestone ; so that this rook appears to differ from 
tbe chlorite limestone (calcaiie cbloritie) of the lower strat« 
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Mihe calcaire graniar. i» tha.Bnrirvis of Paris, only becanae 
the limestone is there more ^nddsnt tins lite green eutb^ 

-whilst im the Vkeatln the tcappaan. nek predonunatet. 

- - WecannotroUow-thaaDtlipvJthjEiinigtumtliadnfllppeinenls 

' h» giret ttM«e. objects of comfwriMa, mr hia cit&tioiu of the 
natanlkti vho baira mare or kss appraached tbis rcralk; 
bat we CBODot nmd citing Mn. BncIUaod with him, u h«»T 

-ing, dniiag the tour he maiio in Italy nearlf at the Mine 
3tlne u M. BroDgniart, conceived aunulor dpinioa as to tbe 

.epoeh of Eomuti<Hi of these rachsf .« i 
I la A second memoir,*' which M. firoBgniart lias nM -yat 

■wtkd to the Academir, he. isfen some other places be has 
observed ot become aoqwiiotcd with to the same formation, 

■itei to the lower marine formation. or calcaiiJe grttssier of the 

■ctavirons of Paris'; such sieaipoBg others;. . 

, Jit. The high hill of the Snpeiga, on the £..of Tuim, 

.princ^ially. composed of ci^cucoiis marl and' calcneo^seir 

■pendne ]ireociolB,'eontsiniog shells for.the ntost part auBl»i 
yens to the species of Bordeaux,' Cfaaumont, and some other 

■places, which decidedly belong to ^e lower fonnations of 

•theapperscdimeDt (tertiary) racks. . ■ 

'- 9dly. TJie samiait of the Dieblereti chain, above Bei, iq 

cihe Valoia, This rock iHtaa from that of Paris, by its 
postion, by its elevation of at least 340a metres [7,874 
feet] above the level of th& sea, by the 'black «olour and 
hardness of its calcareoui and biturointfus beds, bnt which 
pi>y spperently be refaricd toithis farmation fcom 'the natore 
of the organic remains it ooHtnns, which are cerithia, am 

-pnllariB, a cardinm, very near the oiliare of M. Broccbi, tf 
it is not the sane^ the melania costelkta, ^r a .i>e>7 near 

.species, a hemjcardinm, which is anaSoigoBi to tbe retusnfei 
pr medium, &c.t f 

* This fonii* the seconil.part of the Buthor'a fvcently pqbliBhed ni». 
moifB on tho Vicentin rocki. (Tram.) 

t We must not confound this with another rock, which ippeare to 
'Haemble it in its colour, poaition, Ac; but which euenliilly diE^n from 
It in it> sheHit e&d which form part of tttf TmnntuuH of Sales, Vani^ 
Ac. on the 5.W. 9f die Bil;l. Tlie uitiltor, in. > mcmuir iitte^t"! «■ 
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Sdly. He also refen to this forroatioDf but still more 
idimbtfvlty, circnmstances not having permitted him to ol>> 
■erre this roclt in place and io dettu), the granulated green 
roclc, sometimes mentioaed by the name of green sand (gris 
vert), which occurs on the summit of the high alpine lima- 
stoue monntiuDS at the opening of tho ralle; of Glarii, near 
Nefels, and perhaps in many other places,* rocks vhich 
contun the remuni of shells that generally resemble those 
«f the upper sediment (tertiary) rocks, and especially a ' 
great qnautity of Dunmnlites, which, as is kaown, tolerably 
well characterize this formation, yet without exclusively 
belonging to it-f 

fuiother part of tbii aelectioo, hu deunbcd the latter rock unong tboMt 
(le hu referred to the green Mnd. 

* H. Braagiiiart adds the following note, in hi* sepantely pubiishtd 
tnentoir on the Vieeulin, to hi* notice of the Glirii rocki. (Ttkih.) 

" M. A. Bouj hai obterved ■ Mmilar rock, which he naniea jpi* vert, 
and whi(^ he refen In (he green Mod (gUuconie crayeute), m two place* 
of the first line of the N.W. dope of the Alpi, on the tide of Bavaria, lat. 
pear SoDthofen, Sodly near Traneotlein. Thew rocks rise from 900 td 
1000 metres [984 to SS80 feet] aiwve the vaileyi i their nearly vertieal 
bedi incline to the S, ; they rest on smoke^rey compact linieatone (lecbi 
stein), and eTeabere and there on niDre ncati deposites. The fonnatioii 
is pTincipally composed of quartiDse sandstone, chlorite or ferruginous 
sandsloiK, of compact glauconie (green sand), of brownish or reddisli 
limestones, with disKminsled nodules of granular hydrate of iron) tbeas 
Calcarsous rocks are full of Dummulites, We also observe in this forma- 
tion, and especially in the ferruginous beds, fielemniles, Ammonites, 
Ananchilesi Graphites, Pectens, Sharks leetb, &c 

'* How if all these shells are associated in the same beds, as the note 
. H. Bou^ addressed to me seems to indicate, these formaiions resemblii^ 
(hat of Glori* in the green arenaceous rock, and the nummulites would 
e«rtaiilly belong to the green sand, and these observations would make it 
presumable thai (he grfe vert of Claris, Samen, &c^ belongs lo jt also." 
Mem(Hre,&c. p. 50&5I. 

+ The author also refers some rocks in the environs ofMsyence ta the 
calcaire grossier. In which opinion he is supported by M. Steininger 
who however do» not condder the fresh wM«r formation rs atternaliiig 
irith it, but as resting upon it, (Trans,) 
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Notice on tke Magneeite of the Paris Basin, and 
of tke position of this rock in other plaee$. * 
JGh^ Albx. Brosqsijst, Member of tkt 
Royal Academy of Sciences, ^c. 

Bod to the Roytl Acacleniy of Sciencea, April 1, IBfiC. 
(Aniulei des Minn, 1888.) 



The distribution of the rocks and minentls entering intg 
the composition of the crast of the globe, may: be regarded 
in different points of Tiew, and (he different kinds of rela- 
tions subsisting between these bodies snccessivet; examined. 

Sometimes we take a formation composed of different 
kind* of rocks, ttbose epoch of formation is well delermioed 
in one place, and we follow it in other parts of the globe, to 
see if It preserves the same position^ and to study the mine- 
raloglcal modifications it experiences : this point of view is 
principaUij geological and tecondaril]/ mineralogical. Some- 
times we study a simple or mixed rock, of a certain nature, 
and following it in different places or in the different forma- 
tions in which it occurs, we examine at what epochs It has 
been deposited on the surface of the globe, what are the mi- 
nerals and rocks with which it ia associated, and wliat pecu- 
liarities it.preseDls in each of these epochs. This point of 
Tiew is principalij/ mineralogical and lecondarily geological i 

* Tbia paper is perhaps more mi»enilo((ioa1 thaa |eologicsl, yet n it 
isTOlvea geolcf ical conrideratioDi I oonoeived that it wouM not be nut 
ef place iu this Mkction. (Trans.) 
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k ii as productite as th« first in general reaalts, and conse' 
quenllyai proper as it to discover the laws which have pre- 
sided at the structure of the earth, and at the fonnation of 
the mlDoraU that enter into its composition. 

It is under this last point of view that I shall consider the 
mineral which { have mentioned b; the name Magnesite. 

Tfaie following'ara the mineTBls to which I give this name. 
I distinguish them in two principal series, which ma^ one 
da^ bfe separated into two- species when we sliall have o1}> 
MTved snffidentl}' essential characters to establish this dis^ 
tinction. 

1 . Plastic magnesite (magnesite plastiqne), composed of 
teagneiia,'iilex, and water, without carlMnic acid. 

I herecomprise the magnesite, so improperly named 6cume 
de Her, tliat of the environs of Madrid, that of the environs 
of Paris, that of Salinelle, department of the Gard, fcc; 

Serpentine might, from its composition, almost be referred 
to this species; but it is distinguished from it .bj its mine- 
lalogical characters. 

2, Effnrescent magnesite (magnesite effervescente)^ es« 
sentially composed of magnesia and carbonic acid, sometimes 
associated with very variable proportions of silex and water. 

We may refer to this division the magnesite of Hroub- 
gchitz in Moravia ; those of Piedmont, of the Isle of Elba, 
of Baumgarten in Silesia, of Styria, &c. 

Having made known, as far at it appears necessary, the 
minerals I include under this name, 1 shall now describe the 
position of the magnesite of the Paris basin, and present th^ 
nnioo of a few facts and observations in order to complete 
the geognostiC history of these minerals, thi principal object 
'of this notice> 

Pariiian Magneiile. 

I first observed Ihe presence of magnesite in rather exten- 
sive beds at Coulommiers, twelve leagues to the'E. of Paris, 
«nd afterwards quite close to the latter town : I shall des> 
cribe this variety and the ciruamstances of its position with 
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Mine detail, u I shall. afterwudt employ it U a ^pe of como 
pariion with the saide mineral, found in other posltiona.in^ 
fa other placM.* 

The magneEiteof Coidomnien^ in tke purett ^lecimeni) 
tot it is crften mixed with other things, poiseiies the follow, 
ing ch'aracten : > . . . 

■') JtB BiaBsea are soft, smoctth to the toDoh .withont being 
anotnpoa ; 'its powder is ratlier hard. 

- It easily absorbs water sod swells odt considerably, tie'' 
comes slightly tran^cent, and forma a short soft paste, re. 
semb ling jelly. 
> It do^ not ^fferrescq wttb acids. 

Exposed io the action of a porcelain fnmace (at 140* rf 
Wedgewood), It buidois, exfoliates a Gttle, but does not 
snOer any other aUeration; it does not shew the sla^tesl 
trace of fbiibd, /either in its thin pieces or on the mface) 
it however becoitiesToijgh to tbetoocta, and bard eno^^ to 
scratch steel. ' 

M. Berthier has analysed this magaesite, chosen froqi tbfi 
purest masses, and has found the following ingredients : 
Magne^..^..,... 34 

Sitex ., S4 

Water 90 

Alomiue,,,,, ...01,4 

The njagnedte of Conlommiers occurs in masses, which, 
by their schistose Btmctnre and thinness, shew they belong 
to tbio beds. 

Its colour is whitish, most comqioniy jale grey; it has 
often a roseate tint, bot it loses that and its grey colour ii) 
the fire. It is associated with brownish and reddish chert 
(silex comS) of a tcry scaly fraclare ; it is intimately united 
with it, and penetrates into all its caritjes, and exen into Its 

■ I am indsbtad lo M. Merimje for the knowledge of thi> megiieate. 
He WB> ■(ruck with the soapy unctuoiity of > alone wliich he foDiid at 
Coulommien, snd having brmght it tome, he jiiit mc in the way of dit> 
covering this mineral in lh« Faria basin. 
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Inass; it Is abo very frequeotlj' anociated with marly llroe- 
■tone^ anct then effervesces and beu>inc8 paitly fusible. 

This magDesite occars in thia beds, interposed between 
beds of marly limestone and calcareous mar), near CoqImu- 
tniers, on the right of the road, entering the tovn on Ihi 
Paris side, in a small hill faaviag a north and south diree- 
tioa, and which faaving been cot to form a canal, exposes its 
interior ttructore and the foHoving series of rocks, beginning 
itith the uppermost, (pi. 10, fig. 1.) 

1. A bed A, composed of sllioeoni liinestone, the middle 
of which is of white and ceilatar chert (silex come), and the 
-compact UOiMtcine mass filled by small shells scarcely deter- 
minable^ and by larger shells, such as Limnens longiscatus, 
cyelostoma mnmia, Sec. 

S. This bed reels on a bed B of very irregular thlckoera, 
of a greyish fissile earth, resembling clayey marl, end n bich 
has been recognttid to be an impure magneslta (mi), i.'e. 
mixed with calcareous marl. . 

8. Then follows a bed of soft and friable calcareous marl, 
-coataining another small bed of magnesite (m). 

4. A bed of calcareous marl without silex, beneath which 
'Is antrther small bed of brown impure magneslte. 

5. ' A: thiclL'b«d of white calcareous marl D, subdivided 
into fhaby strata by maH beds, and by a bed of zoned chert 
(siiex com^ xonaire), almost jaspic, without either ^alls m 
magoesite. 

fi. A bed £ abont two decimetres thick, composed of 
brown'chert (silex come) in irregular nod nle^ but princi- 
pally flattened. These are the nodules that are enreloped 
and even penetrated by the Parisian magaesite of an Isabella 
'roseate grey colour (m). It is sometimes very pure, does 
not effervaqce with acids, and is absolutely infusible in the 
heat of aparcelain fniuace.' It is aometimes slightly trons- 
Incent. 

7. These cherts (silex) are placed <m a bed F of hard 
calcareous mart in nearly round nodules, and containing cy- 
1 mnmia. 
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8. Beneath .is a thick b«d G of white, cakareoas.nail, 
friable or onljr spiinterj, aod coulaiaiug nrither chert (siUi) 
nor shells. 

The total thiduiesE of the beds camposiDg thb hilt is niae 
toetres [about 39 feet}. 

As thjs succession of beds and rocks is isolated, as no 
other formation is seen above itj and as we do not knov 
that OB which^it rests, we can at most. suspect its positiao bj 
a comparison of these rpcks with .those th^t reseqibl^ thev 
in Iho Paris basin; hot this, is a presninptioa ^iSicult to 
prove without tiie presence of the orKaaio rfimains fovDd.in 
it; now this chantcter, whifih is so useful in.es^bUshi^g 
analogies between fonnations far distant from. each other^ 
possesses all its ralue when it is required to del«niiine tjkp 
position. of one formation with respect to the others ip'. the 
•ame ba£in: it may (hen. be here eaiplojed with perfqft 
,aafet^, and geologists who admit these rules of deter|nij^>- 
tion, and who haie seen the C7closton]a.inuiniaand Linineiu 
loDgiscatoB cited} have immediately recognised the portion 
of the formation containing the magnesite of Coulomroien. 
These, shells are not marina, one of tliem is evidently a fresh 
water shell, consequently the Dugoerite belongs to a fresh 
water formation, and the two specjes of shells I bave just 
mentioned, haiiog as .yet been only foimd ia the middJ^ 
fresh water formation, in that situated between the two ma- 
rine formations of the Paris basin, . we should refer the m^- 
nesiteof Coulommiesi to that fresh water fonnotiopi } it forms 
part, as we hare elsewhere * shewn^ of that which. we bspe 
named siliceous limestone. The hard cUcareons marlfij and 
the silez that accompanies the magnesite, remind us of the 
siliceous and calcareous characters of this depesite, and gob- 
pl^te all the analogies. 

The magnesite having sh^wn itself in a very distinct naq- 
ner, both as to its purity and quantity in the siliceous limc- 
Btooc of Coulommiers, the rules of geolf^ teacii us that 
we should find it elsewhere, by. searching for it in this fo^ 

* Detcriptlan gRologique del mriroai de Farir, 1S8S, p. 8S, wcA SQ3. 



3.n.iized by Google 



Mt^nesUe of the Paris Boifii, Src. SSU 

(nalion; tbb has ia fact bappen^d. Frouiedliig towards 
Paris, and at about two leagues from Cktalominien, we ob- 
serve near Cr4cf the same rock with the same mineralogical 
circnmstances ; 1. e. the limestone so compact thkt it resem- 

' bles the fine compact limestone of the Jam, the chert (stlex), 
the' clajej' marls, the magneiite, but less pare, and the same 
fresh water shells. 

The short distance of these two places rendered these re- 
semblances very presumable ; but transporting onrselfes to 
St. OUen, close to Paris, on the bank of the Seine and at the 
foot of Mootmartre, we find the magnestte in a Comiatioii 

' altogether similar to that of Conlommiers ; the same lime- 
stMe, the same chert (silex), the same shells occur there ; 
the' position of the rock berieath the gypsnm is there wdl 
determined. The magnesite is koweTer less pure here and 

' less apparent ; traces of it only occur; these traces Iiad'long 
since Ijeen observed. M. Armet had remarked the presence 
of magnesrte in the marls of Montnartre; M. Bayen had 
obserred,' more than thirty years since, and had shewn me 
that the menilite contained it. Now this belongs to the 
fresh water formation beneath the gypsun ; it is probable 
that we' should find this mineral either in minute qnaatities, 
or in small musses, in all the siliceous Ifmestoae recks of this 
slime formation, such as those of Champigny, Orieaus, Se^- 
ttaill, &c. I have rec<igDised it in a greyish clayey marl 
W'falch accompanies a silex resinite of the environs of Mans, 
consequently at more than 40 leagues to the west of Paris, 
Mid 00 leagues (rem the first pliwe in which I hare meh- 

■ ttbned h. 



G^Ugkal eircamttaneet of the magnetite of different piacety 
compared with thate of the Parisian magnetite. 

' We shall find this rock still further distant, in a basin se- 
parsted from ours not only by a'distance of more' than ISO 
leagnes, but by chains of mountains whose structurv and 
nature are altogether foreign to those which Surround our 
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buh ; now, ir It remarkable, flutt ve find thit n^ngncrile 
vilb all tha circa mitancei 'Which kccorapanj it in that port 
of tbePuit twtiii-wh«rc it ii.Most pure. 

MlgBCBito hulMig lioce been obwrred at SalinellA near 
Sommidrea, in the dspBrtment of theGard, bettrean. Alais 
Md Moot pell iflr ;. but iti position bat on); been determined 
a few jean lince, b;^ the description M. Marcel de S^re 
baspnblbhedorit. , ' 

It it tberefore lolclj to the remarkable analogy of this 
petltiaa with that af Conlonimien that I wish t« call the at- 
tentioD of naturaliitt. 'I'he magnaBite of Salinelle is schistoAe 
Uke that of GonlMnnuers ; it p«aseties lite same calaur, ap- 
proaching gny with a roseate tint, with the same tenacityi; 
it abiorbi Water in the tame manner; it is composed of tlie 
■ame irigredienls, i. e. 20 parts of magnesia instead of 24, 
51 of silex instead of 54, and it of water laitead of 30. It 
win Im ackaowledged that it it difficult to meet with more 
nfemblance between nDCrjttalliied minerals. Which occur 
at more than 100 leagues from each other, and if the mtne- 
nlogical species cannot be here determined bj the fiorm, it 
is BBfficicntiy so.bj the composition: the aoalogiea dfaini 
from its associated minerals, and its position are tho tame ; 
it is miied-with nodules of chert (iilex corai) whidi resem- 
ble onr mmilite ; it it accompanied and covered by mai^ 
limestone containing fresh water shells, conBeqneatly it be- 
longs, with that of the Paris bann, to a' calcareo^ificeons 
fresh water formation. 

Bat magnetite, L e> this stone essentially composed of 
magnetia, tiles, and water, occurs in many other places dti- 
persed over the surface of Europe, and consequently placed 
at great distances from each other. Sometimes we are ac- 
quainted with Its mode of occurrence, and then we luioW 
that it is very difl^reat from that I have ibore described ; 
■ometimet we are ignorant of it, or at least we do but pre- 
•vme it I livt in all tlKie placet and in all these positions 
we shaU see the magaesite to occur accompanied by t^ 
nme minerolo^al chanctert aud tlM fame gmtogkat ctr- 
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cumtlancet (circonstancei geologl<inea) ; * a consideration 
thai must not be confounded, with tbe geological position 
(gisement.) 

The magnesite of Vallecas near Madrid is already known, 
for in 18071 described, in my Traits de Mineralogie (t. 2. 
p. 4S3.), its nature and properties, from the infonnation 
obtained by tlie specimens -received from Messra. Sureda, 
Dumcril, and Mieg, and of its position from the same speci- 
mens, and the information of M. Link, who took it for a 
kind of cla^ ; a very excusable error at that time. M. de 
Kivero has however studied the same places, and has sent 
me an ideal section of this rock, which I have given, pi. 10, 
lig. 2. and a detailed description which I shall transcribe 
almost literally. 

" The tillage of Vallecas is two leagues to the south of 
Madrid ; It is situated lower than fbe latter town ; an iso- 
lated hiil, named the hill of Vallecas, occurs near the vil- ' 
lage ; before we reach the top of this hill, we meet with 
small hillocks and excavations which arise from the work- 
ings of the magneslte ; the tour of this hill may be made in 
30 minutes. From obserring the locality, an idea is con- 
ceived of a gypsum basin on which the magnesian rock rests." 

" If we observe the structure of the hill, we observe, com- 
mencing at the lowest part (pi. 10. fig. 2.), N° 9, gypsnm 
with clay, which belongs to the saliferous formation + of 
Villarubia : this gypsnm extends from the walls of Madrid 
to the junction of the river Javama with the Manzanarcs ; 
it is very distiuctly seen near the hermitage of Notre Dame 
de la Torre, ISO metres [492 feet] to the west of the hill 
of Vallecas and near the canal of Madrid ; there (hen fol- 
lows a bed of reddish clay (N° 8.) with nodules of flint (silex 
pyroroaqua.) Though the magneslte has not been observed 
immediately on the clay, yet M. de Rivero conceives that it 

' I have lEterslly translated H. Bron^iarl's eipreuioii, Ihaagh I 
■hould not have uied it myself in the nme miisc ; M. Brongnurt seemi 
only to imply tbat it ii conMantly MtaciBted with cerlBin mineral a, with- 
out any reference whatever to ila geologicat or relative poaition. fTrMU.) 

t New red or nliferoua undgtone. (Traiu.} 
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leste upon it, becansa ascending towards tbfl hill, tlie mag- 
nesite is found. to follow ; and the flint nodules are the same 
as those of the raagDesite. The magnesite (N* 7. m.) occnri 
in Ter^ thiclf bbeds, coating flints which are disseminated 
through the lieds : these beds are cleft, and ia the clefts 
we find asbestus (asbeste papf rifonne), on which cf jsfals of 
carbonate of lime are observed ; they are also seen on the 
mBgnesite, This same deposit re-appears close to Madrid, 
it ma; be obserred as we leave the barri^re bj the Portello ; 
the flint is there disseminated in the same maimer. M. de 
Rivero has also met with it on the banks of the river 
AlaDzanares, apposite the king's villa; it has also been 
found at Cabanas, nine leagues to the north of Madrid: the 
author, not having visited this last place, is unable to describe 
Its sitoatioD. A thin bed of greenish doj (N* 6.) contain- 
ing very little maguesite is observed above the magnesite at 
Vallecas; then follows a reddbh common opal (silex resi- 
nite) in beds of variable thickness, very fragile, presenting a 
cmst of manganese on some parts of its surface j this opal is 
worked for gon flints. A very soft and nearly earthy mag- 
nesite (N* 4.) is found above this fragile opal." 
, " The different beds above noticed by M. de Rtvero, oc- 
cur in the hill of Vatlecas. The top of this hill constitutes 
a platform, on which are found many flints, and pieces of 
opal, with crystals of carbonate of iron ; crystals of pseudo- 
morphooR quartz have moreover been observed, and hare 
been taken for opal crystals." 

" Shells have never been met with in this formatioo. The 
beds, represented in the ideal section, fig. % by the ^os. 
1, 3, and 3, appear on the hanks on the Manzanares, as we 
quit the gate leading (o the Escnrial. 

The author has above stated that magnesite is met with 
on the banks of the river, and if we ascend towards the 
town, we find beds of greenish and reddish clays (No. 3), 
of which bricks are made, and above these clays an alhirial 
formation (No. 2), composed of fine grained sand, and 
lasUy vegetable earth, (No. 1) on the surface." 

Thus the magnesite of Vallecas and Cabanas, near Mad- 
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^i/],^ possesses tbe same tenaijit;, fhe saine lutr^A9»«[Uie t^q^c 
Jigt^bt^as,; tlie laqie supFrficUl rose^ tint, asthoM of CoUf 
loijainiei;^ andSalineUe^ It ,U^C|iia)]7 composed of%3|urtf 
of magaesia, 53 of silex^ oad SO of water; U is accof^^t 
jMDied, .li]^fi,5Kir«, by pheri;, (flint?), .which ajso passes 
iqto. its, miiBi, \fj. comnioD opal (|iil(^ resinite), ; by cbalcvr 
doiij, \>yi 9ryttal|ized qaartz, an^ calcareoo^ f par Altogether 
resembling t|)ose. of onr siliceous limestone. It ^ffofflq, 
cer^in]y, no o.^anic remaini ; but ve kopw that these Te- 
mains are nj^ in th« siliceons li^^^tooeof ^he Paiis baaip, 
of wiuch oar j^^ag^o^to, /orpi^ a part ; lastly if it ^p^re to . 
differ by;'it3 .pifsitiei^,^ .a ^{tliferous gypsnni, much man 
anqent tbui,(wr.gjpHaiQ,,and, r^lcairo grassier, it is no): 
porered by ((fly n>ck, t^bicb, appears more ancient tliaa tjbp 
l^ter, and it Is like tliem in Ji oii son tal beds. . . , ., 

If from Spain we transport ourselTes to Italy) to tbe foot 
of the Pipdmontese Alps, we stull find, atashort distance 
^n T<>no» (he serpentine h)lU of C^tellamonte and Baldis- 
sero, traversed in etery direction by veins of roagnesite whiclt 
is tenacious yet plastic, light, and with that roseate superficial 
tint which we Itave noticed In the preceding magnesites. 
Its principal or fundam^id and chamcteristic composition 
. appears to be still the same, i. e. of magnesia, silez, and 
mttark '. Hese^ however we'faave.'Jattbonic acid, which seems 
to indicated diffisrent chemiGal species; but its geologiaU 
brciMiftouisr are still the same. I have already noticed 
thdm i^.my! meoMV <Mi the'geologi^l position of the serped- 
IJDei,;whertt 1 bine giren a figunadTe section of them. 
, The miaenil no hmger occurs in hmizontal beds, or no- 
dules Interpol in the beds, but in nnmerons veins, uniting 
in every direction in the miAit of the terpentine ; chert, 
coBomon opal, and jasper, presenting mau^ vt^rietiea of tex- 
ture and colours, are constantly and intimately united with 
it, as at Coulommiers and Salinclle. They have been 
formed even in the midst of the magnesite. This circum- 
stance of geological association is then remarkably constant, 
even when the geological position has no longer tlie same 
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ehanieMi) ud it ii here very different. It appean to ne 
welt established, that this magnesite belongs to (he serpen- 
tine > fonnAtloo of the Apennines, consequently to ancient 
rocks, nearly of the tTaosition epoch. 

There are othei' examples of tnOgoesites, bnt the circnm- 
staocei of their geological position are less well known ; jet 
both what is known, and their composition^ still very well 
Agree with what we have stated of (he preceding. 

Thus the plastic magnesite of Asia minor, known by the 
name of Ecnme de Mer, has all the exterior characters of 
that of Piedmont, and even that of Coalommien, with a 
composition that Tery slightly differs ; it has, like it, the 
roseate superficial tiot which also occurs in the magnesite of 
Houbricht in MoreTia. Bat in this, the carbonic acid, which 
b in some quantity, seems to establish a mineralogtcal differ- 
ence, the importance of which is jiot yet well appreciated ; 
the presence of silex nodules which pass into the mass, re- 
minds us of an analc^y in the gethgkai drcamilaBeetj which 
is rather remarkable. 



CONCLUSIONS. 

We shall confine ourselTes to these examples : they are 
ufficient to prove the relations of formatioD which we wish 
to establish between the magaecJte of the Paris basin and 
those we have just mentioned. The maj^esite in ail, whe- 
ther it be or be not combined with carbonic acid, contains 
water and silex : this last substance does not occur only in 
chemical combination with the magnesia, it also forma iso- 
lated masses, and wiiatever the mineralogical differences 
may be that (hue varieties of quartz present, not only 
is its presence ell (hat is necessary to establish the geo- 
logical resemblances which we desire should be remarked ; 
bnt it may he said that these varieties follow without inter- 
ruption from the oldest to the newest magnesites, as the fal- 
lowing labile will shew.: . 
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tSoveral varieties of opal (ailex reamite) 
MagDmiU of Salinellfl. . Chert 

rCryBli11i»d quartz 
■•r ■- *». J 11 ) Chert (lilexxomi) 

(Several varieiiea of opal (ailex minits) 

f Chert 

jChaloedony 

^Varieties ofopal (liiei rednile} 

Before geology IiscI acquired in principles and facts the 
prebiiion to vhicfa it lias now arriTed, the presence of mag- 
DMJte in tbe Paris baain had no other resalt than that of 
adding a Duneral species to the list of those contained in our 
eonntry ; bnt this fact now possesses another interest : it 
Jias Ber?ed to unite observations which- were, it may be said, 
isolated. It informs us that the raaguesite beds were depo- 
sited On the surface of the globe at very different epochs, 
for some (those of Piedmont) belong to the most ancient 
pediment rocks, and others (those ofSiUinelle and Coolom- 
miers) to the newest sediment (tertiary) rocks; and yet 
.ve see these deposite* accompanied by nearly the same 
geological circumatdnett. Snch a remarkable cohstBDcy ia 
the associatiou of silex and magnesia, two bodies between 
which there is no obemical analogy, will fix the attention of 
geologists, and may perhaps contribute to shew U9 the origin 
«r these deposites, as the thermal springs of Italy depositing 
Irayertioe hare pointed oat that of the freshwater limestone. 
It is still appareutly from the bosom of the earth that the 
liquid arose which deposited these rocks; for we find in 
certain thermal waters traces of all the ingredients of 
their GompositioD : the mass of water is at present immense 
in comparison with the matters held iu solution ; but these 
matters eiist in it: they are deposited, as M. Berthier 
has obserred at the waters of Vichy, St, Nectaire, &c,* 
not only separately but Dearly in the same order as th9 

• Annalea de Chinu'e et de Physique, l. xii. p. 184. 
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calcareons and magneslaD formations. The first deposites, 
those ifhicfa are nearest the spring, thb able chemist telli 
HI, are -also those most charged with. peroxide of iron aod 
ailex ; the limestone, still ferraginons, then followt, and is 
the more pure and more separated from these two sob- 
■Unces, the more distant it Is from the point where the 
spring rises from earth ; the carbonate of magnesia is the 
last deposited. 

Wlthont wishing to establish any real resemblance be* 
tween this succession and that of our rocks ; without wishing 
tA represent that these rocks, certain beds of which shew 
too clearly the characters of mechanical aggregation for them 
to hAve been formed by solution, fasTe been deposited by 
the mineral waters of the ancient worid, we caaoot avoid 
remarking that commenciDg with the chalk, we find a series 
of rocks, the natnre and sncceision of which arte nearly the 
nme as those wbieh M. Berthier'haa observed In the depo- 
sitee from mineral waters. Thus, Ist, a new formsition, i.e, 
B new eminion of dissolTed matter would appear to com- 
medce AboTe the cbalk, at fint depositing sil«x and ironj 
represented, one by the feeds of sand and sandstbne, and 
the other by tie iron ore found stf abundantlyin the dti- 
pontes of lignites.and plastic clays which cover the chalk ; 
9dly^ the more ar less compact limestone, accompanied by 
fnm and silex in the lower beds, ' and by silez in the uppelr 
Iteds; Sdly^ the msgnedte also accobpanied by silei, which 
still occurs in the lower gypsum beds ; this stiex is partly 
soluble in alkalise liquids, like that of the calcareoos depo- 
sites of cert^n mineral waters ; 4thty, the gypsnm, the most 
soluble snbstibce 6f all thine we have named, add «hic& 
should be the lasC deposited. ' ' ' ' 

We do not pretend to draw any other condusion froni 
these -different resemblances; bat It bppintred to us right 
to baxaid tbem, if it were only to engage the altenUon of 
chemists and geologists. 
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Observations on a sketch of a Geological Map 
of France, the Pays-Bas, and neigkboiiring 
countries; by J. J. d'Om^zius d'HALZor.* 

(Annsles dea Mines, 1833.) 



WaEK BaroQ Coqaebert de Montbret vas charged with 
the direction of the Statistics of France, he conceived the 
project of a general description of (his vast state, whicli 
should be established on less variable bases than political 
and administrative divisions, and which should avoid the 
repetitions which the particular description of each of thesq 
artificial divisions requires ; he, in consec[uence, was desirous 
of forming divisions into physical regions ; but he felt that 
hf drographical basins, though invariable, were not more pro- 
ductive of general results than political divisions; he on the 
contrary considered that the only divisions fit to attain the 
- proposed end, were those derived from the nature of the 
ground. The productions of a country lu fact depend on 
this circums lance, and notwithstanding the modifications that 
may arise from mtmners, governments, and other causes, the 
inhabitants are generally in constant dfpendance oa the pro- 
ductions of their soil. 

* This memoir wu eompoBed at the end of ISIS) but the author,' 
called for gome time to dnties which did not permit him to occupy him- 
leif with natural acienoes, has been obliged to delay its publication liniil 
the present lime] bul be hopea (hat this ciicumatsuce will plead hii 
excuse (at not placing his work on a level with the progress that geology 
has made within the last ten years. 
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A skstch or thU natnrej which I pnblished in IBOS, fiir< 
nished M. de Monbret with the ide> of engaging me to coii* 
Btnict a map whitb should represent the minenl bubms of 
different kinds which coter the sarhce of Fnnce ; be pro- 
mised at the same time to direct me by his adrice, to place 
«t mj disposal tbe nonerou materials he had assembled in 
the coDne of hii stadiei, aod tg fodtitate the aoquiaitioii of 
new* information, both by his correspondence from thp Burean 
de Statistique, and bb personal acqedntance witb tbe nWst 
ftble mineralo^ts, efpec'^lr tlie Engineers of the Alining 
Corps of France. I eageriy embraced a. propoitition which 
BO completely entered into nty pnnaits, and which wonld 
place at my disposal an voion of means superior perhaps to 
thoste enjoyed by any naturalist ; Init I soon perceived the 
almost [nsnrrooanlable difficulties of this work. I observed ' 
that independently of those which result fiom tbe nature of 
the ^ork;, the information with which I was snrropnded left 
immense deficiencies, that many obserratlons which ifent 
back to epochs, anterior to the progress geology has latterly 
made, bad become useless, and that far from being able to 
supply them by my own labours, it would require the whole 
lires. of muiy labonous men to unite tbe necessary materiids. 
These obstacles would hare made me renounce the entefv 
prise if I had not felt that this kin^ of work ^"^ better be 
ill done than not at all, since it may in some manner be sud, 
that error in this case leads us to trsth. I al$o thought that 
the l^nd of sacrifice I should make of my self-love for tlie 
adv^tage of scjence, would entitle me to Indulgence. I have 
then constantly devote4 to this work the little time that 
duties foreign to science left at my disposal, and I have 
made several tours which, though too rapid to procnre me a 
true acquatolance with the countries I passed through, yet 
furnished me with the meant of arranging the observations 
of others on the same plan. 

Two principal points of Tiew seem equally to lead tq tbe 
dividon of a country into physical regions determined by the 
nature of the soil : in one it is conndered geologically, i. e. 
according to the epoch of formation j in the other with re> 
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^ct to its tnlneTa]<^cat and chemical natore. We might 
at first sight imagine that the latter way 1*8S the best to at- 
tain the end proposed, as it teems to hare most coDoexion 
with the action peculiar earths exercise on vegetation ; bat, 
on the other hand, the different states of aggregation of the 
snbstanc^ composing the rock, the physical position of the 
aeil, and olber circnmstances betonging to the epochs of for* 
mstious, often exercin an equally marked influence. Thn> 
the pastnrages of the Pennine Alps, the heaths (garrignes) 
•f Languedoc, and the fields of U Beance, present very great 
difiierences in their aspect and productions, though the soil 
is calcareous in all. It will moreover easily be perceived 
that the geological mode of consideration is much more ad- 
vantageous for the progress of science, that it ofiers much 
more interest, and that the power it allows of uniting, ac- 
cording to circumstances, muiy systems into one group, per- 
niits us to dispense with the detailed observation which 
would be required, in the other case, for the frequent 
changes of the predominant substances, in a formation of the 
same epoch. 

It ma; be supposed that, this principle being once adopted, 
it would be sufficient to take as guides tlie divisions estab- 
lished' in geological works, and to mark on the map the 
places where the different formations determined bv syste- 
matic authors occur; bat experience soon proved to me that 
I conld not follow this mode, though so simple in appear- 
ance ', tor admitting all the subdivisions established In geo- 
logical treatiseSj we should infinitely malliply the obstacles 
resaltiac from the want of observations sufficient for such a 
large extent of coantry, and from the dif&culty of referring 
to common terms the different systems that exist in distant 
countries. It Botnetlmes happens that rocks which are greatiy 
developed in some countries fine off to such a point in otherj^, 
that it is no longer possible to mark their existence on a ge- 
neral map^ It has therefore l>een necessary to sacrifice to 
vaiforroity the veiy natural desire of presenting ail the de- 
lails we possessed od certuif countries ; it i^as also necessary 
to form a system whiph, while it left out a gre^t part of the 
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dinslons eslablished bj authon, should ^et preserve Ui6 
most essential sectionR, and sbould agree with the develope- 
meot of the different rocks io the countries I wished to re- 
present ; it will easilj be understood that if some rocks fine 
off so that their existence cannot be separate!/ marked on 
the map, and (hat these rocks possess general relations which 
distinguish them from other groups, it would be better to 
represent them by a common sign, rather than to undertake 
R distinction that could anlj be adopted in a few instances. 

Guided by these considerations, and after uamerouB trials, 
I hare been led to the system which has. served as a basis to 
the map of which I hazard the publicatiou.* I am far from 
considering this system to be without objections, perfection 
will never be attained in a first sketch, If perfection conld he 
fonnd in the works of men. 

I shall not now undertake a particular examination of the 
different gronps of rocks traced on the map ; but I shall 
■hew the principles that have guided me in the formation of 
these groups. 

The old division of rocks into primilive and teamdarj/, 
i. e. anterior and posterior to the existence of organized 
beings, can no longer accord with the intimate onion that 
has been remarked between some primitive rocks, and beds 
containing orgauic remuns ; the celebrated school of Frey- 
berg introduced an intermediate class in which to place these 
last beds. Since that lime, new observations have proved 
that these intensediate rocks, instead of being constantly 
posterior to alt rocks that had tfie general characters aligned 
to primitive formations, occur included between crystallized 
rocks, Which do not contain any organic remains. 



* The work wbieh 1 bava underUkeD oonjoinlly with M. Coquebert 
de Monbret,' contuDing mmy moire <letaila than could b« repmenled in 
Ihe small map jdiiimI to thi« memofr, we coQce[ved it might be UBeful lb 
pnbliihitoaalargerkcalei'WebaveinoaDKqaenaenMile it (he subject 
ofnnotlMrsDd man «teiuive,iiwp, on wbicli M. de Monbrat baa moi«- 
over added varioui ■gricultural iofbrmation, audi as the limito of the 
countriea in which the vine, olive, orange, Sk. are cultivated. 
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We may deduce two important Conclusions from these 
latter facts : tlie first U, tliat nature has been able to pro- 
duce similar rocks at different cpoclis, aad tliat coasequentlj 
minerelogical cliaracters are insofficient to determine geolo- 
gical difisiona. The second is,' that roclcs until now con- 
sidered as primitive may be posterior to those which contain 
organic remains: so that, iu the actual Etate of our knair- 
[edge, it becomes very difficult to distinguish the triie primi- 
tive rocks from the transitioD, and every great division de- 
parting from this principle is of difficult application. It 
should not tliercfore be surprising if I propose to nnite these 
rocks into one great class, nhich I shall name primordial 
rocbt (terrains primordiaox), which has already been em- 
ployed to indicate a less exclusive property than that attri- 
buted to the word primittBe. 

These rocks possess a very important character, which is 
that their beds occur in iDclined, disturbed, and even verti- 
cal positions. The most ancient secondary rocks certainly 
also present circumstances of this nature,* but less generally 
and not in so decided a manner. 

I was desirous of tracing on the map the principal systems 
that are distingnfshed 7n the primordial rocks; but after 
having successively reduced the number of these divisious, 
I found myself obliged to renounce the project ; for indepen- 
dently of the rocks presenting the union or rather the con- 
fusion of many formalioas, I must confess that I at present 
find the geological relations of all these divisions to be in the 
greatest uncertunty. 

It mast in fact be confessed, that our means of judging of 
the relative age of rocks are in the end reduced to the super- 
position of beds. All the other characters we employ for 
these determinations are but analogies drawn from the obser- 
vation of places where the superposition is evident, and 

" And alBO the newer secondflry rocks, as for example the vertical 
bed) or plastic and London clay in the Isle orWight, (the latter ticias the' 
^uivalent ofllie calcaiie groBsier of the Paris basin,) as also the neatly 
vertiea] uliulk of tlje same place and Dorictslure. (Trans.) 
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ifhun it .4oM not tppear that tbe primitWe iltptaltim pt tltc 
beds hu be«a dennged ; but can we place trne coofidenca 
In (ke niperpositioiu observed in tbe primordial rocka In 
which the beds are often vertlcaU It ii an opinion verj 
generally adopted, that theu bedi have, originallj had .a 
itoriiontal or slightly inclided position, and that tbej ove 
their preient litnation to violent canses : now, a canie loffi- 
cientlf Tiolent to throir a bed into a vertical position, maj' 
also have given it an inclination in a contrary direction, and 
consequently hare placed that beneath which was at. first 
above ; wa may the more easily admit this mod^ of super* 
position, as tbe nnmeroiis accideats of the iacliaed beds 
■hew that their distorbaoce has not been the rMult of one 
catastrophe alone. 

1 am fnlly aware that the partisans of the exelnsiTe ante- 
rioipty of crysUUizcd rocks, may retort this argnment, by 
attacking the conclunons which 1 draw from the pontiou of 
■ome of these rocks abeve those containing organic remuns ; 
bet if they grant this principle, the whole of their system will 
^11 to the ground, since the series of formations they adopt 
is only founded on these superpositions ; the character of the 
abspDce of organic remains is bnt a negative fact of little l|n> 
poitance in this respect, since tl)e study of secondary rocks 
has proved ^hat the depoaites of a siliceous nature and l|iose 
abounding in cr^'stallised portions, comnionly contain few 
or no organjc remains, as if the liquids from which these de- 
poaites were made had driven the animals away. 

The common divisions of primordial rocks not being ap- 
plicable (0 the map of the countries on which I was en- 
gaged, I had the ide^ of substituting another, founded on 
the ci renin stance tfiat we might recognise three bands In 
these rocks, which are distingnishable for peculiar ch^rnc^ 
ters. Ooe of these bands, situated in the north, and which 
comprises Britanny, and the countries between the Scheldt^ 
the Weser, and the Hartz, is remarkable for the abundance 
q( slates, and transition limestone fqund there. 

Another, on the south, which comprises the Pyrenees, 
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tfae Montagne Noirr, rad the Alps, is dhtlngnlihed ^>f It 
grekt quantity of slaty rocks containing mora or less talc. 

We are Ititly, ia tbe intennediate space, stnick with the 
Mbnndance' of granite in the primordial rocks df the ceiitHi 
of France, the VosgeS, the For« Noire, ftc. 

T«t I rewonnced the deain I had of making tHiese-dlkl 
tinctions on the map, IiecattBe iw the present state of m^ 
knowledge, I could attach no geological consldeiution'lo it, 
and because these diatincthms might arise solely from cei^ 
tniD systems of rocks, common to the three bibds, behtg 
more developed in one than In the other. 

In fact, i£ I were desirous of findin); the most ancient of 
these three modifications,' I should direct my attentmn to 
the summits ofthe Alps and Pyrenees, which have long been 
r^ardedas the crests of the ancient world ; but F see,' that 
M. Charpentier,* considers the granite of the Pyrenees 
less ancient than that of Saxony ; that M; von Bnch + be- 
lieves that the grauiteof St. Gothard rests on talcose and 
calcareous rocks ; and I observe tiiat the granitic rocks of 
Mont Blanc bear great analogies to those in the Tarentaiie, 
which M. Brochant has shewn X ^ beloDg to the transttion 
series. If I - afterwards descend into the centre- of France, 
to examine a granite altogether similar to the rocks of ' 
Sasony, which are regarded as of the most anclebt formation , 
I remark considerable resemblance to the rocks which, in 
Britaooy and the Contentin, rest, as iu Norway, on trnnsi* 
tion rocks, and an intimate connexion with the secondary' 
rQcks evidently posterior to the transition series. 

On the other hand, the union into a single group of ^ I 
the primordial rocks, i. e. of those commonly called primi- 
tive and intermediate, has presented the most fortnnate 
harmony with the physical and economical coaside rati one 
that may be deduced front the workvhkb forms the sub- 
jeiCt of this memoir; for nearly, with the exceptions that re- 
salt from the mioeralogical nature of some particntar rocks, 

* Joam^ dex'Mlneii, I. xixiii. p. 101. 
tXeoahard'aTaschenbuch, &c.)6. J&hrgang, leiteSSS. 
X Joumal 6a Mine>, t. xxiii. p. SSS. 
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fins^ f)te diiponI'aa4 elevjiti0B>of the kmI, f^nn t^-fornu- 
tioD .pf the r^Ufsj^, and tjli« existfjnce of so^t sap^cficul 
Jeposit^S) ftli these roclupx^at tJie same aipect, the fftme 
^endencj to be covered with }i^t^^ psstar«s, or f oresUr aad 
the sane dilSculf^ <^. pr^^ii^g wheat ; cb^i^tan whidi 
IffefoM^ f4?ally ob th^slftff of ,(h« Ardeaw^ t^ granites 
«f the LiauiDSju, and tba tafcou rocks <tf the Alftf- 

Xb« secondary/ rockt d? not offer the sam^ aocertaiaty te 
Jli^,[triii)prdial, the soperpps^tious are hew eyideat^ ati4 aV 
ttiooj;h a part of them ^^e (offered the affe^ti «f di^qfb 
bance, it is not in so Tiolept a;r irrf^utaf a majanej, Wtd.Kf 
cannot here ^^ppose th^A lar^e nifas hap rvaUy.bean^ifned 
Pfer.; theiTCiy general pjemafe oi orj^jg reauioB offen 
panj means of comparison betw^n distant csflntriet,, espe- 
cial); siDCe the brilliant, progress this study has.miu)e pf tafe 
jptaet. , Xet, ;the d^tribatioi^ ctf the liquids into particular 
))BfiifB,iu which the newest formations have been d^jtoaited, 
f^ tendentv. that tht;Be rock^ h«re to change thtrir aspect 
itj ntbpr to develppe oiif 47^em, af the expense of another, 
according to co^i^trie*, leave many donbts fo be cleared up. 
, I have considered myself able to divide these kic|u into 
&se gronp9,.of :vhh:l> I shall sketch the general pharacten. 

, The first has lor its type the rocks known in Gennan geo- 
logy by the name of todt-liegende* or red sandstone, to 
which I unite the madgno of the Tascans,f and many coal 
pleasures, particularly those of the centre of France. ^ 

• The new red (EDdatone conglomerate of Devonshire, &c^ (Traiu]. 



from the nature of it , 

»erveB ■ vei^ partioalar distinction. Thii rock <»innionly ooatuns other 
qubslaacei, utd eipeciolly mica, which I do not oonaider u eauntitl to 
its compoeitJon. It is very abundant in the Apennines, where it chorac- 
taizta a particular. fbrmatiOD. 

. % 1 do not here qileooeofthe moat important coal measarM of couti« 
Dental Euiope, that which traver«s the north of France and the south 
of the PayH Baa, because these coal measure* bear so great an analogy 
(o the primordial rodu in whioh they ore included, that I have not yet 
entirely abandoned the idea I advanced in 1608, that these coal mea. 
sures Bbould also be considered as true Iraasition rocks. 
Addition by Traoilator. — It is much to be regretted that the author 
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These rocks are ao iiitinutcly coaaecte^ with the primor- 
dial rocks, that it is " 
of demarcation^ and i 
takes place equally wi 
It results from tliis cir 
the nature and even th 
thej immediately folio 
with each other. Tli 
granite, they are also 
they follow talcose re 
a composition aaalogi 
appears that in some ci 
tons of the Alps, this 
beds interposed betwei 
separation of which I 
only distinguished by 
lour; hence there is 
iug the secondary and 

Another character o 
present occupies us, is, 
conglomerate (clastoid 
posed of fragments or ; 
more or less different 
long exclusively to tl 

found in almost all formations ; it may even be said that 
we rarely pass from one formation to auother without ob- 
serving some beds which have this peculiar texture, but at 
DO epoch have these rocks been so abundant or so general as 
this. Does not this shew that this epoch is one of the most 
remarkable presented In the study of the globe, and conse- 
quently that the division above proposed is one of the most 
natural ? 

bH placed the coal meaiurea pertly in the pnmordial rocki and partly 
in hJB Gnt tecDndary group, a* he thm mikes two things of that which 
it egaentially but one { the coal measures of the Fays Baa are preciaely 
the lame aa the English, and the transition rocks (according to the au- 
thor) with which they are connected ate our carboniferous limeEtoma 
and old red sandstoDe. 
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' The wwlu dawed in this wcoodwy gnrnp do not, by them- 
mItm, form eMei»'»« cowAnet ; but they often ippew in 
tboie conntiies where the primordial roclit predominate, 
principally in those of granite. At other timei they shew 
themseWe* in the lo#er parts of mau«a covered by newer 
rocks : so that, with retpect to the «pace occupied on the 
map, I should hare United it to otiier formations, if their 
geological importance and dislioctive characters did not for- 
bid such an association. 

I nnite many systemi of rocks to form the second grotrp, 
the most important are known by the name of Zechstein, op 
older Alpine limestone,* variegated Bandstone,+ maschel- 
kalk, qaadersaodstein, and jara limestone4 

These rocks are often very distinct, but some ptrtsess com- 
mon relations, which justify the approximatioti that their 
geographical silnittion in France has allowed me to make. 
They are so intimately nnited with those of the preceding 
group, that it i» Tery difficult to establish the line of separa- 
tion. I even consider that if my work had been more es- 
pectalty applied to Germany, instead of France, it would 
have been better to arrange (he two first systems In the pre- 
ceding group ; for sechstein often occurs Bnbordioate to the 
red sandstone, and the Tariegated sandstone constitntes 
regions which Tery much resemble those ia which the red 
sandstone predominates. 

Bvt on the other hand, the zechstein occurs in the Alps, the 
CeTennes, and the Pyrenees, with characters that so mach 
approximate it to maschelkalk and. jura limestone, thai It 
appeared to me preferable to group it protisionally with 
those rocks, the more so as the materiiriS'I possesi on FVtnce, 
would not have afforded me' the meana of kecpii^ np the 
distinctiim throngboat the mass. I raMeoTer eoniider that 
the zechsteinisrareinthe part of France t« the north of the 
Alps and the Cerennee, that a trace of it only exists there, 

• Mipie*ian limeatone. (Trsni.) 

t New rsd or aaliletoat uwdalooe. (Truu.) 

i OoliM fonrnlion. 



.:i.« Google 



. Gealogio^ Mt^ of Frame. < aOS 

■nd that it aliDMt atwifi patiet iottf the coal BfontrM or th^ 
tnarl/ jocks, whictt am pfob»bl^4li« repmentathes of the 
yariegated nndstoae, a system vhi«h is also rery sligl^lf 
d«Telop«d in these ciMiitriei. It may be nsefel to remark 
herethat the rwks plaeed in this groap offer, in Fnnice, on^ 
reikiariuble -circunutuice} which is that the beds, oa the 
north of the Jiua and the Cerennes are nearly horizontslg 
whilst those that occur in the Jvra, the Alps, the.CereDaes, 
-and the Pyrenees, bare coustantly au inclination which maj 
be expreflMd by the term arqdre (ardied, saddle-shaped); 
this difference would appear to be independent of the epoi^ 
of C[>raMti(»ns : it may however possibly arise from the former 
constituting hills, and the latter elevated mountains. v 

The chalk formation, such as I have determined it in 4 
preceding memoir, i. e. comprising the taffas, sands, and 
maris, which occur beneath the true chalk] conetitdtes tixf 
^hird gronp. 

It mint be confessed that this formation, considered in a 
purely geological manner, is not of more importance than 
many of those which I have noticed in the preceding group j 
bat I considered that it should be distinguished on the maf^ 
op account of the extent it occupies in France and the Fays 
iJas, where it forms gulfs in the midst of more andent rocks, 
and is distloguiahed from the neighbouring countries by 
peculiar physical properties. 

I unite in the [oorth group all the rocks posterior t» the 
chalk,. whose aqoeuus. origin is not doubted- These rocks, 
which were but little known a few years since, occur almost 
every where, and their history now forms one of the most 
important parts of geol^y. Their number and the differ- 
ences they present, would demand a subdivision, if their 
frequent snperpositi«u wonid not render these details iov 
possible 1(1 a genenl map. 

These rocks are distinguished moreover in the different 
countries where they exist by remarkable differences, arising 
from cert^n systems being more developed in one place than 
another; thus in the north of Germany and the Fays Bas, 
they form sandy plains, which mis. with the sands of the 
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Cb&ft. The Innestone beds pretbminate in the P&iis bastUl 
Lastly, in the plains watered by the SaAne, lh« Rhone, tbb 
1*0, tiiti Aar, the Danube, Gcc, we are struck with the qaan'- 
tity of nrautled fragments *hich are btliied fai ttie eandy aod 
dayey deposlteff. 

Th« Yolcanic MCks have too diffeKnt ao origin, and theft 
existence foelongB to phcnmUena irhich are toO tetnatkablej 
not to be noticed on a geological nap, tioweVer «maU tlie 
Ipace occupied by them May be ; but the efitablishmebt of 
this group would present many dlflculties, If I kttew not 
where to stop among those rocks which bear a greater or \ea 
teMmblance to the prwdocts of existing volcanoes. Btttuow 
that the researches of M. Beodant have thrown new light 
«a this brauch of geology, I coiisitlered that I might class 
the products of modem' volcanoes wfth the two systeUU 
knomi by the tiamed of trathytlc and basaltic rocks. ' 

It should be Temarked that thisgroup does not cotVespond', 
like those which precede, to a liked epoch of formation ; for 
trhile volcanic rocks are now forming, there are trachjteB 
vkA basalts of mure ancient formatioas than some rocks 
nClasBed in the preceding groups. 

The esposition of these divisions would certainly have 
Tnade the Imperfection of our geological nomeUClatUre fett, tf 
Us defects were not generally admitted ; yet we have not 
effectually endeavoured to correct it. It OiUSt in fact be 
confessed that it Is a Ksk that would require considerable 
knowledge ih the person who should undertake it, I there- 
Tbre do not pretend to do 3o ; but as It ha* f&llen to inj lot 
to establish some new divisions, I considered thU they should 
t«celte new names. 

The followttig are the names that I propose to give the 
Kve groQps into which I have divided the secondary rocks. 

I shall name the first penean rocks (terrains peahens), 
which Is but the translation of todt-ilegende, and which tnaj 
besides be considered as expressing the circumstance that 
the most characteristic beds are poor fn organic retnalfls. 

The aecoud group will be named atntHOneatt rocks (tenaln^ 
ammon^cns) because all the systems tf which theyare com- 
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pdied Ibtf e bat* ftintied ■! ■■ vpetdt ib wUcU tie ni^ «<a 

TtothirA,i[io»TMt>ondMgwiditMecfatlk<)r ii a tfc>Bj 'ffBll>it 

The n«ne magtoxootk (nwdtocnotlqaa) wlH ivaibid UthUL 
Ma»ng dKse mdJci ths bwK« cif the nmiBiifeMW qndz«{>wd> 
hkw bun fowtd, flia itn^f of trhick bas f^m Aw M ttM 
great work that has, it ma; be* said, Qrejaed 9»fc)S^ nMttf 
to. ■ ■ ■ ■ ■ ■ 

Tht iftti gibmp wiH he dcMrittsa l»T tite MttK «f i^r^MM 
(fiflniit)f, vhich Witbotst tspMsUitg my iMtig afiHnMH^ 
M te tUe mmBO' ta wltleh theto roeki bi*S 4tMD HHWtd^ 
will shew that they all resemble those whose ijttimtit vH^A 



It is ateritted that the bM -mSthoa >of mpitMbtfH^ ikk 
differeoit finiilatioDS oq a -getia^XMi mp is 4}y different >t)l>^ 
Imkv, ^tit mnstDDtliecencexJiddKittdie'CXnleBcncfiiitiy 
mcki in B eiiM «pMe, md N|iMially ibadr soocetsltle aupet^ 
peaMfamS) gUt riU M UMif difficifttiM; ifor it wJH t« |«tti 
«4lTed Itet one TerjfutiiMirtairt f«raiBti«i M ■ loouhtr^M^ 
1m aldmst BMCtantl/ eovered ty uiotlier mck, wtthMt 
tke^'mg iUeU ia » ■nmier that v«rid b« Tt9>«BeBt«d «ti A 
hoTitDDtal piabe liM :bf « verf uall Ipnec, or etea now >tft 
iJl. Ttus (Ufficnlty mwf fee avniiM is spechd deMripthm 
b^ Kctioin, vJiich Mw* the tUerior HAorC of Hm «W MiHy { 
bit it Will ba tttm ebat this nmtbod cutD«t li« used in ^a tiHfp 
bt tia rize Bf ttrat seconpanytag this memoir. It h 4fae»«^ 
<d(e netaibBtf tovbaei^ Ihat the dlMiiHitlani cMUk Ob^kli 
map are far from onManUy sbewiag tk« «KMct Ihtiitl ; Mt 
we should consider them as only shewing which is the most 

* Itahould be observed that in a division tcM adapted totheph^[cal 
. geography of Fnoce, Uiis smBll group might have been nniled to dte 
preceding, and that in that case the deDomination of oranunisaR roclu 
would have been better preserved, as Hmmonilei atill existed when lbs 
dialk was fonned. This denomination and that of fouan rocks might 
Mill be praierved when the zechetein and variegated saadstom pass into 
the first group) for these two ayitems are not commonly very rich in 
organic remaini^ 
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ibnndaBt rock in particiiUr camAnit, wiOunt exchiffibg the 
idea that thi* rock maj be ac6«(npBiiied bj otber formiatioiu. 
Thiu^ for Example, though thv pasMge from the primordikl 
to the KCoaAaij rocks rani; takes place withoat presenting 
' pftteatt dtipodtes, the latter hare oalj beea represented 
where the; were knoitn aldne to corer a surface 90 exteii' 
■i*e as not to oTcrcharge the map with detuli which would 
fnjue the general effect. 

Neither has toy attention been paid to the patches of 
waatoaootic deptsites which cover abnoet all other foima- 
tions, nor those superficial depodtM of loose matters which 
generally cover all these rocks on which vegetation has esta- 
blished itself. 

The greater part of the observationg which have served 
jEoi thi formatioD of that part of the map cootainiDg the 
South of France, going back to an epoch in which there was 
•ot a terj dear idea formed of the divisions now established 
among Iiinesl<»ie rocks, this part of the work greatly re> 
^ires revisioB, That which regards the Alps, the Pjreneesy 
(uid the Cevenne^ maj also be considered as a sketdi of the 
maooer in which I regard the geological nature of these 
Viowtaioa, rather than an eiact representation of f lie places 
.oa which tlie different rocks appear; for independently of 
«nr being in want of observations en this subject, it b known 
^hat mountainous countries rarelj' afford demarcations. It 
ahould in the last place be added that the north of Germany 
has been traced on the map from the observations published 
by German autbors, and solely with the view of shewing the 
coanectlon of tbe diSerent masses of rocks. 
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On the Geology of the environa of St. Leger^tur 
Dkeune * (Department of the Saone and 
■ Loire.) By M. LErjLLois. 



(AnnalM dw Minei, 1683.) 



the: Tillage of St. I^ger, eitaated on the little river 
Dheutie, is on every side surrounded by hills, vhich are in 
general well cultivated and without AiSa Ar ravines ; so that 
tjie gjpsum quarries are almost the oulj places in which we 
can stnd; the geological structure of the conntry. 

. The hill rising above the village on the East, is that 
"Which contains the gypsums. It is elongated from Sonth to 
North, and is cot off on the Soutli, at less than two inyrisu 
metres [about 15 miles^ from St. T^eger, by a small valley, 
on the other side of which the coal measures appear, which 
a&erwards predominate in the commane of St. Berain.; if is 
tlrmiDated on the west "hy the Dheune, and apparently ex* 
lends some distance to the North. 

' The gypsum formation principally occurs half way op. It 
ii very well exposed in three of the quarries worked id open ' 
day. The following beds may be observed : 

' * Tbii notice formi part of an account of the gypsdm (|uuriM of tba ' 
s»m« place, (Trans.) ... . 
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Bene&tli »bout 2 metreB {liboat 6 feet 7 in.] ot Tegetable 
soil: 

I metre rabont 3 feet 3 inclies} of a compact and hard 
stone, tfaoagh decomposing in tiie air. Tbii stone 
is wbite with a slight greenish tint : it effervesces 
bnt very slowly with nitric acid, leaving a siliceous 
reridnnm. It is a marlj siliciferoug limestoDe: 
the bed is divided into thin strata. 
1 ditto slaty marls, red in the upper part, green in the 

lower. 
1 ditto of a marly siliceous limestone, analogous to that 
'- ■ of whi«k we hav» jast spoksa ; it is «aty more 
compact, with a more conckvidal fractuie. It has 
sometimes a reddish tint: some pieces are in- 
crusted with calcareous spar. 
0,15 ditto of red and green maris. 
1,50 ditto of cAnp^t reddish gypsum, slightly mixed 

with marl. 
-0,50 ditto of gypsum in small pieces as if squared, dis- 
posed in the plasc of the beds and c^pntated by 
laarls. 
1,50 ditto of gypsnia slightly nixed with naris^ 
1^ ditto of poor gyptnm in nodales nixed with marl, 
0,50 ditto ctf red marls iKxed wbfa a little gypspm, and 
principally containing flbnras gjpsnai ia veins 
paiatlel to the beds. 
9 ditto nearly ftwquog the nhite gj'psunt bad qaned 
tbejafar^ . 
3,33 ^ttf^ Eanninf the bed of gypoBm ntnud tke^J. 
They no len^r v«rk b e ne a th tUs bed, b«t maiia nixed 
icith gjsvm W4 Mil^ {wind. StiU flartbor dawn sand b met 
with. 

Id thw tfatee viarriaa, the beda arc- nearly if paralfei 
E^atifiQ)lioqt. They «wo«cd each vtfaer pvtcisaly in the. 
same order and with, ibe same tlikkaeai. Tho^ ara ia geo^ 
r^ slightly inclined, and appear nndnlaled : at least we are 
led, (q believe to as tbey ar» Mifhtly arched in the tliree 
'quarries. The dip is most generally toward the west. 
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• Tlie jg^psum Ugeoiu-pUr compBct, of Email ^n^ c^^stallio^ 
,|;niD$f of a white gr rose CQlonr- Lamellar and perfect!/ 
jdisplulDQU?. K^piuro is als9, found. Fibrous gypBum fro- 
(juently marks tbf Kp»ration of th« different strata. 

Tflie mau of roclt is ofWn piprced by a kind of fnqnel 
filled with earthf i^hich eometiraes verticallj traverses the 
whole bei^t, Thes« funnels are v«rj- iuconvenieot, a? they 
allow the raia water to filtrate through them. 

Slips are also remarked, in consequeuc^ of which the beds 
have descended more, than a m«tre. It will be observed 
' that these slides hare taJtep pl^ce op incliued pla^its of soft 
day, which fill the clefts. 

i have said that the gypsnm formation principally occupies 
the middle of the slept of the hill> Ascending a little to- 
wards the gummit, we soon observe a secondary limestone, 
which covers the gypsum formatioo. It is on (he side of the 
great poad, ajad not far from the Tillage of Charcey. The 
limestone is blueish grey and compact; it contains a great 
abundance of gryphites \ belemnites, ammonites, and pectens 
are also observed. It forms nearly horizontal beds, of 
slight thicknesBj separated by strata of earth which facilitate 
the extraction 4^ the stone. This limestone is principally 
employed for making lime, and building. The beds, which 
pre of a deep blueish grey colour, and contain few «hells, 
ere used as marble by the masons of Uijoo.* 

Tlie foot of the hill, principally on the South and West 
udes, is composed of sandstone. These s^idgtones are yel- 
lowish, micaceoua, fine .grained, slightly schistose, friable, 
often reduced to the state of sand, and form beds of little 
thickness and inclination. Advancing towards the South, 
beyond the small ralley which, on this side, limits the gyp- 
snm formation, these sandstones present slightly different 
characters, and contain beds of coaL They are then geue- 
r&lly larger grained : lamellar portions of felspar are seen ia 

* ll appears from the author's deacription that the gypEum and red 
ronrls of St. Leger form pari of Ihe new red or salifrrouB undslone, that 
they are covered by liaa, and reat, as will be allGrwBtda »een, upon coal 
(TraiUi.) 
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them : tbey allentate with ichlsts more or leu penetnted 
by cftrbonaceous matter, AmoDg the rocks composidg tMs 
fonnatioo, there it one, among others, which is Toy remaA- 
able: it'serres as a root to a thin coal bed which ocean 
near the surface. It ii a white and very compact rock, con^ 
taining here and there only a few spots of mica. It ttaight 
lie considered as one of the extreme limits lii the series of 
arenaceoDB rocks. 

This coal formation extends from hence into the commune 
of St. Beraia. Many pits are there opened. The coal 
obtained is not of good quality; but from the proximity of 
tbe Canal du Centre, all the la^e coal is of adrantage to 
' Chilons and Lyon. 

The gypsnm formation, in the enTirons of St. L^r, resls 
upon coal measures, and is coiered by gryphite limestone,* 

The same relative position of these same mineral masses Is 
observed near Couches, 1 myrlametre [about 7^ miles] to Uie 
W.N.W. of St. I^ger. In fact, after having continually' 
. travelled on these sandstones nearly to this tonn, where we 
deviate a little to the left towards Chala^cey, we soon meet 
with the red and green marls resting on the sandstones, and 
above tbem the gryphite limestone, in which the iron ore 
occurs as a bed ; it is composed of hydrate of iron in very 
< small agglutinated gndns, or a kind of ferraginons oolite.^ 
The marls do not appear there to be accompanied by gyp< 
soro ; at least the presence of this mineral has not as yet 
been ascertained. 

It should be ren^arked, that, from the observations of 
Messrs. Lami and Thirria, the gypsum formation existii^ 
at Decize, department of the Nievre, rests on the coal mea- 
sures, and is covered by a gryphite limestone Tery analogous 
with that of St. Leger. 

• LiM. (Trena.) 

.+ This t> probably (he inrvrior oolile above ihe liaa- (TraiiE,) 
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Description of the MuscheUcaUt and Quader-' 
sandstein, B^ 4-. ros Humboidt. 

(E^lTBcted from bis Essu aur lei GiKment, i** Rocbes, &c] - 



MuKheOtaik. 

- A MBXATios vliicfa Tailei but ilightlj^ and vhose vagaA 
deDomimitton of thelfy limestone has caused it ta be con* 
/annded out of GemuD]', with the lower oi ypper stntB of 
4he oolite fonnation (with the Uaa or tentt mArbk). It is 
well chorarterized by its more umple stmctare, bj- the pro* 
digiouS qnuitity of shells, ttiat are partt; bndien^ wlucfa It 
jcontaioB, and \tj its posltioo above the Nebra sandstone 
^new red gaodstoDe)} and beneath the qn&dersandstein wIucIl 
aepantes it from the oolite fonnatioii. It covers a vast por- 
tion of northern Germanj' (Hanover, HeiDberg near Gottin* 
gen, Eichfeld, Cobourg, Westphalia] Pjrmont, and Bieli- 
^eld), where it is mnch thicker than the sechsteln or Alpine 
limettaD&(niagneBian limestone). 

' It extends i» sonlbern Germany throogfaout the platform 
between Hanan and Stntgard. In FnnCe, where, notwith* 
jitanding the labouis of Omalius d'Hallo;^ the secondary 
lotmatioas beneath the chalk Iwve been so long neglectei^ 
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Menn. d« Beaumont and Bone hare recogniseil It round Hk 
Voigea cboia. The mntcbelkalk generally poueeses pale, 
wbitiah, grey or yellow tinti : its fracture is compact and 
doll, tint tbe mixtnre of small laminta of calcareous spar, 
arising perhaps from fossil remains, sometimes renders it 
granular and brilliant Many beds are marly, orenaceons, 
or pusiog into the oolit» itnio'w^* {Seeberg near Gothft ; 
fVeper near Gottingen ; TreDssiacb-MiDden ; Hildesheim. 
Chert (homttein) passing into flint and jasper (Dransfeld, 
Eandem, Sasrbriick), are citHer disseminated in nodules 
in the muscheUcalk, or form beds of small continuity. The 
inferior itoafft of tUs farnatioD iJtviiata ^itb tbo aew n^ 
sandstone (between Bennstedt and Kelme), or insensibly 
pass into the Bandatone, hf becoming charged with sand, 
clay, and eren (to the E. of Cobonrg) with magnesia (mag- 
sesiaA teds of tbe muschetkaTk). 

Subordinate beds. The Marls and clays so freqvent in 
the oolite formation, the bow ted sandstone, and tbe zech- 
atein (magnesiaa limestone) are rare in the mnschelkalk. In 
Germany, this rock coi^tunt hydralte of iron, a Uttle fibrous 
gypsum (Sutzbonrg near Naambourg), and coal (letten- 
Iwlile of Veigt ; at Uattstedt and Eekardstwrg imat Wei> 
nar) miced wilb tdiunlnon sehtet and cwbonlicd fnriti 
(<aaite» ?). The nearap ooa( is (oond to tiM tartlary £m. 
■ationB^ Dm aaon d» at teaat soma of Us strata ^pnwek the 
fltatp oC lignite and bIubIpods earth. 

. FoasHs, From the fesMrches of M. van ^chbtbebn, and 
Mgeeting tke beds whieh do net bckmg to tbe masabeltEalkf 
At £(MbUb ar* > C*uwdt«ft stsiatas, BelaamHes pnHlMas, 
-AMpMaltea anwltens, X. nodosus, A. angulatus, k. pa^yra^ 
«(ias, NamtHiles blnodaitw, BwKlinltM gregaitos, Trocbitftes 
itnU, Tnrbinltes ccrithlus, MyaciWf Ventrkosus, Peotiifltos 
vatlpKlatas, Ostraeiteo epoadyloldes, TsMbratalltesfr^ltls, 
T. Tutgaris, Gryphitea cymbinm, 6. eulll«a, Mylotttes s o eh- 
Ma, Vatitoerinltes ntgurls^ BncHnltel HRlfbrmts, fte. Some 
isolated bads- ef tbe oolita formation perhaps contain more 
fossil* than tho pmsobelkalk ; bat to no secondary f»ma- 
jtioa di) orgenio ramdns M ttbiHormly aboaod n» in that 
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YbicI^ iiaw occn^ea xa^ An HnnwnM qwnU^ »f Bhella^ 
parUj br^^n, and partlf well prtsecTful^ but stroogly ad- 
lienng to the st«oe, (entrodit, (nrbinit^ a, strootbites, m^tuli 
ites) is accumulated to many strata fraia 30 ta 25 milli- 
metres (abont 1 in.) thick, which occur in the mnschelkalk. 
Maoy species occnr united in families (belemoites, terebra- 
tnlites, C^Vrites). iUtweoa thes« Je^j shelly stiata are 
disseminated ammonites, tnrbinites, some terebratulites, with 
tMr na/a*ima sbelU, ttw Grypbaut cjmbimn} and superb 
pmiacmUm. Conli, cchinites:, and pectiniles are la^e. 
Fraai the abandancfl »f entroehi }b tb4 atiuchelkalk, this. 
iHiutiw bas receWcd th« sama o( entrocbita limestone, 
(ti»«hiteiiluU> in ,s»iae parts of Germany. As « bed oC 
«atractd often alV ohvacterizes the nchstetn, and Keparatef 
it fron the coal nHttsures, this napie way l«ad ds to covfoifjiA 
tara mry distinct f«nsali«B|. The deosmiwitioii of gryphitm 
luseatooe (uUira i gryphitos of the aechstein and of tW 
Qtdit« foHMtiHi) aod all those which allude to ibsaits, irith* 
out- indicating tha species, expose tts tothe bbbss dangert 
a is atstcd that tke< unscheLkallt conbuoa the bones of litrgft 
Wimals (oviparous ! quadrupeds, Friealebeu, T. 1, p. 74 { 
T- ir, p. 24, 30S) and birds (ondtholitbes of the Heinber« ; 
Bhinienbach, Naivrgesth ; 3"' Anfl. p. 603) ; but thesft 
tranes may belong, as also the teeth of fisk* to the l»:ecctaa 
^■4 maris resting on the muscbvlkslli. 

; Messrs. Buckland and Conyl>eare, during their lour in Ger« 
many, considered lt)e mnschelkalk of Werner as identical, 
Tith th« lias, I am w"^"^ to tMnk that there is rather a. 
paraUeKHn than an idnntity of formation, Ttie muKhel< 
l^alli occnples the same phM as the lias, it equally abounds 
ifi anmonites, tw«bratulee„ and ^ncnwtesi hut the fossil 
qpfcies diSer, and its ftructure is maeh more simple and wif 
fsum. The muschelkalk strata are not separated by tiie 
^lue (days which ahoKud in the lias/ Tlie mididl« strata of 
tjhe latter possess a dull compact tud eren fracture, mnch, 
more resemblii^ thn Hthographic vvwtiea of the oolit* 
fomnttinn than the mnschelkalk ef Gottiogen, Jena, and 
Igtfl'Bf'^ld. Nb iliw has recmgnised the mnschelkalk in 
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France, in the platfomi of BBrgnndT', near Viteaux and 
CouBSj-les- Forges, near Dax, in the commane t>t St Pan de 
Lon, ftc I hare not obterved this fermation in die eijiii* 
doxial part of America. 



Quaderiendttem (SmditoM t(f K6nigttan). 

' A \ery diitinct formation (Baalu of the Elbe^ aboTo 
Dresden,' between Pima, Scbandaa, and Konigstein ; be- 
tween Nuremberg and WeiuenbDrg; Staffeirtein in Fran- 
eonia ; lieasGheune, Adenbacb ; Teufelsmaoer at the foot 
of the Hartt ; valley of the MoseHe aod^ear Lnzembonrg-;: 
Vie la Lorraine; Nalzen in the Pays de Foy, and Navar- 
rehsB, at the foot of the Pyreneec) characterized by M.' 
HasMMnn, and .for a long time confounded either irltfa the 
qaartsose varieties of tbe new red sandstone, the sandst^e- 
of the plastic clay, or ^fith th« sanijslone of Fontaineblean, 
alMre the calcairc grouier of Paris : it is the white tandstoiw 
of M. de Bonnard, and the third formatron sandstone at 
M. d'AaboiseoD. Preferring geographical names, I often 
call this formation the Kooigstein sandstone, the new red 
sandstone the Nebra sandstone, and the muschelkaik the 
Gottiageo limestone. 

Tbe qaadersandstein Jms a white, yellowish, or grey cotonr^ 
with very fine grains, which are aggtatisated together by a 
nearly invisible argillaceous or qoartiose cement. Mica is 
' riot ftbondant in it, and is always silvery and disseminated 
in isolated plates. It neither contains (he fncloded oolite 
beds, nor theflattmed lenticular masses of clay (th<nigallen> 
which characterise -the new red sandstone.- It is never 
schistose ; bnt is divided into very thick beds, which are cot 
dt a right angle by fissnrei, and of which some easily decom- 
pose into a very fine sand. It contains hydrate of iron (Hetz) 
disposed in nodules. The organic remaias disseminated in- 
ttiis formation present, according to Messrs. von Scblotheim, 
Haassoiaoo, and Raumer, an extraordinary mixtnre of sea 
iihelb (very analogous to tltose- of the nniscbelkalk) and 
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dicotyledonoui phytolithes. Id it have been found mytu- 
lites, tellinites^ pectinites, tonitellie, and ostrete, (wilh 
cerithia, but DO BmiTionites ; Habelschwerd, Alt-LomDitziii 
Silesia), and at the utme time the wood of palips, the. im> 
preBiions of leaves belonging to the class of the dicotyledons, 
nod small deposltes of coal (Deister, and Wefersleben near 
Quedliabonrg), rery well described by Measn. ReHberg 
and Schaize, and passing into lignite. 

M. TOD RaDteer had observed that the quadersandstein is 
separated from the new red sandstone by the mnschelkallc ^ 
it is placed between this limestone and the Jura limestone, 
and conseqnently beneath ihe- oolite formations of England 
and the continent. In this positioD we caDDot coDsider it, 
with M. KefersteiD (see his Essay od the mineral geography 
of Germ^y, T. 1. p. 13. and 48.), as parallel to (he moluse 
of Argovy (mergelsandstein), which represents the plastic 

«iay betleath the cbalk. The nature of the vegetable remans 
contained in the quadersandstein, and its resemblance to the 
plftnerkalk which belongs to the chloritoas and sandy stratft 

' of the chalk, have caused it to be regarded by maaycele^ 
brated geol^ists as a. formation posterior to the oolite for- 
mation : thus Messrs. BucklaDd, Coeybeare, and Phillips 
place It between the chalk and the upper beds of the oolite^. 
Bat, according to the observations of M. Bod4 aod many 

.9ther celebrated German geologists, the quadersaDdstein, 
sranetimea alterDatiog with marly aod conglomerate beds, 
rests immediately 0D.gneiss Dear Freybcrg, od the coal meaf- 
torefl Id Silesia, and in Bohemia; on the new red sandstone 
near Nurembei^ in Franconia; on the muschelalk, between 
Hiidesbeim and Dickholzen Dear - Helms&dt, and near 
Schweiafurt on the Mein. It is covered by the oolite fop- 

matioa, and alternates with marly beds of this limestone in 

. Wffstphalia, between Osnabriick, Bielfeld, and Biickebourg. 
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SetMftd SoMftOiay L&tKlto»e t^ MihcKefkaKc. 

THE Me»nd secondary ItmeAoie «r tn««hcllBilk <4f the 
<G«MBttH 1b the least rarfabte ef ill the GsmuM IhMtftone 
d6[MBltes, and ncwrly klffsyi oeoan h lA« BHme wniaer-; 
fRHii thts great uDifamitj «if «lMmM«r, itvl the iiit«M flf 
IhfS ferniation It wouM appear (wrprislng that w fetr tbrrign 
feoloKlBts shoold have a dew Idea ef it, «r Aitt 'they should 
ftot have rttognised tt in thelt own ciniirtr!«s. Bnt the 
esplUratioii ef this fact is itiiipte as it tespActe Cdgtavd, tbe 
'depesile not exhting there, they haTe Tahitf eAdeavwiKd Id 
ncDgnlse it. In Frwce and StritzeriBed, Ms UoiettMe 
iteiiig of IHtle extent oompand with tbe oolite 'tmnittiaB, It 
lias until now been «oiistdflied, that the Frenrt taKsdietfayk 
4bnned only a part of (he latter, whitat In the DorA df 
Germany, where the nmschelkalk Mcnpi^s, Companrt^rely 
■wltli the r^spectfre exte^ ef hoth CMmtrieB, nearly m (nndi 
tpaoe n the oftilte fornMittd In France^ it has tieett bm- 
«ldend that tlw vetr «ircuB«orihed oolite 'depoiitM «f *.ii' 
them Germany were only accidents in the great formation 
of mnschelkalk. 

The Buperposition of formations above each other being 
the fundamental base of Bound geology, I shall commence 
by mentioning some localities where tbe mnschelkalk rests 
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tm tiie ii«(r red RandHoine. Thtse cluHans mlglit be Vety 
ntuneroils, fl-ora the greater part at the largft rirerg of tb« 
n, and N.W. of Oenntny Mrlng lmli»«ed tbetr htSi 
in the new^ red Baadston« iicr«Bs ttic tnuichelkalk. It Mlme^ 
lltnes happens thitt thh holloaing oat tak«B plftce la » ma- 
vexltf <of the ittfni«r sandstone, u Hear (lottingea tiiut 
GohvTg. The surface of the !>«# ved RknditOtte ia tiUn 
tmereb, and ire then fr«qtl«ntlf tee tttt unscbelkalk M(M14 
lis beds into ineqaftlitieS, S3 near D^tmOld In WestphvUnj 
Hear Stedfeld, near ISaenachj at ^achdorf, along theAVemit 
between Hoheneiche and Fatterode fa Hesse; «hil8C iAte^ 
where the horizodtal lJme«tone b^ds Kst on a nbAtij eVMi 
TOrfac«, as near llerrenhausen, near PjriiKint, between 
ftleinnnien and Hllbnr^anset), and between Eislenben anft 
^ordhansen; m France the bond of muachelkalk w^oK 
BDtTOUnds all the VosgeH, Vith tlie exception of the doH^ttMi 
^rt, reposes OB the more «i- less irrogulwr Surfaces «f tlw 
hew red sandstone or raiiegated marls bnd gypsum, ai MM 
Bishtnosheim, He&r Tretes, Sic. 

' The muschelkalk constitutes, in tke nor^ and #«M 0( 
Germany, a formation mauy hundred feet thick, whilst tliA 
EeChstein ot first secondary hmeslone neter attains tKere 
urare than a few fathoms fn thickness. 

This limestone is in rather thin beds, and ntf nrely 
bffords sufficient!}' largo blocks to be made use of as nwrfal»i 
Its horizontal or Curved teds genersHy appear to'ooott4but« 
constderably to the form of the mouatalns composed of it ; 
thos we sometimes see the ronnded sumniitt of this 'depositA 
or its pUtfbms arise, the former from the coBV«^<cd of tfio 
Mutortcd beds (Stedtfeld, Detmo)d>, bnd the latter froM 
their borisoBtal position. These mountains sometimeB yn* 
sent a steep slope, atfbrdiag occHsioDall; constderaUe eScmp^ 
adaU by the side of the rivers, as ttear Fachdorf, in Memon- 
gen; these roCky escar^ents tn«' essdntially distiogaislifed 
fttm thole of the oolitic heights, and an exact cbMrtdr 
Ctmid not confoOnd them with the cleft and indented pi«k 
ctplces of the latter. It sometltBM <conta!ni ca*«fn9, Ns hi 
the Memungev, tresr Rloeter-FtrUfe'r. ttAt JimeHnae H 
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commoaly conipMt and gnji Bod /of a peculiar crystatUnc 
■spectv winch is scarcelj again found but in Mme beds of 
the polite fornution ; it i» ocruioDaliy rende.red Snblameilar 
, by means of ipathose organic remains. 
- Tlie abells of this limestone are either petrified or in casts i 
thdr |ietribction is commonly calcareous and rarel)' filiceons, 
which is sometimes the case, as for example near Saarbntck, 
The shelly beds occur Tery generally, yet we may mention 
tbosv of Mont lieimberg, near Gottingen, that of the enii' 
rons of Walterhansen and Pyrmoot; they contain tonu- 
merable remains of encrinites (En-TulgarisandliUformis), 
Wd a genus of zoophyte approaching tlie Isis. 

The mnltilocnlar shells of this limestoae are principnlly of 
the genera ammonites (am. nodosus, capricomas, dorsaosas, 
vn^teus, &c. Schlothetm) and nautilus (N. bidarsatos, 
SMot.) Among the bivalyes we eBp«cially remark the 
mytUi (M. eduliformis, socialii, iocertus, coitatns), chantK 
Wid.pQCtens. The teiebratnla; (P. firagilis and commuiib} 
form true beds in it. The other bivalTes of tlie Unnean 
genera-Mya, Tellina, Donaz, Venus, Area, are much more 
nre. 

'.Among the univalves, those of the genera Ituccinum, 
turbo, and trochns are the most common ; yet these shells 
9Ccnr rather isolated ; and we only here and there observe 
hcds or masses of sbelb approaching the genus cerithium, as 
at the Budeniicrg, near Neustadt, in Hanover, &c. 
; Many other genera of uuiTatveB are also met witli,^ though 
nreiy, in this deposite ; but it should be remarked that the 
greater part have only been found near Weymar, Phangeir 
■tad, Tona, Jena, &c. i.e. in the midst of the great valley 
tituated between the Uartz, the Thnringerwald, and thf 
£rzgebirge. 

. ,Xt ii there that M. Schotheim cites the denUlia (IX 
Imvis and tortiuatos), the helices of Linusns (orientinus,) 
the neritsB (N. spirita and pagana), the patellz (discoidef 
and mitrata) ; there also are found his iepas avirostris, his 
aolen mytlo'ides, his tellina anseps and minuta, his cnnioli^ 
t4s schroteri, and^ hi) curious bitubu)ttea irregularis, . , 
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The inaiuitain of flecntbei;g, dmt Gottingen, and the 
environs of IlildeBheim present raaay analogous rarities. 

Renins of fishes have occasionally been obserred in this 
limestone, especially the scales^ and tbe remains of marine 
animals pertiaps of genera approaching tlie mauati ; they are 
generally tbe remains of maxillary lumes^ the long bones of 
ribs, and Tertebrs. I hate observed organic remaiui bearing 
some resemblance in form to conferrs. 

Fossils have also been remarked which rattter belong to 
more recent Strata, snch as the asteria ophiums, (Tentlebea), 
Ubich rei^[>pears in the qoadersandstein, and the belemnites 
poxillosiu, Schl, (Gottingen and Werkershausen) and the 
echinites pustnlosas. (Eckorsleben). Bat it should lie re- 
marked that these fossils are found very rarely and in Che 
Tery nppermoBt strata of the deposite, and tliat they should 
not be mentioned \a a list of the characteristic fossils of the 
mnschelkalk of Germany and France. 

Tile encriuites, tlie terebratole, the ammonites^ the re- 
mains of the Isis ? some btvalTes and univalves do not the 
less remain the cbai^cteristic and important fossils. 

After this sketch of the general characters and fossils of 
die muschelkalk, we shall mention its principal varieties or 
enbordinate beds. 

The limestone sometimes passes into marl, espedally in . 
its upper strata and also decomposes into marl : it is occa- 
sional); very compact and nearly without shells, it b other- 
wise very shelly, so that it sometimes has the nppearance of 
an aggregate of organic remains, and slijjhtly resembles some 
beds of the oolite formation and zechstein ; this occurs, for 
ei;aQiple, near Frankenbausen. A peculiar oolitic structure 
is met with in the lower strata of some localities, as at 
Bensdorf, Schorbe, near Ec.inbei^, and generally on the con- 
fines of Hanover and the small principalides of Westphalia, 
Buckeberg, &c. 

Small granular masses are rarely found; beds are more 
frequently observed whiub are more or less cellular with 
angular cavities, nearly resembling those of some niagnesian 
limestones of England ; these limestones are yellowish, per- 



3.a.t.zsd by Google 



SB ' M. BoVc' on 

lu^ti raagBuiaii, end tmenei hj small 'calcareoua irins 
(PyrmoDt, Werkershauea, the Voiges). 

Some beds of this limestone are blackish, browmUh; to- 
Joimd b; hydrate of iron, and browniBh red. 

These Tarieties do not appear to be distributed in the 
deposhc vithout a-certain order ; we always find the oolitic 
v«ri«iiei in the lover parts, and especiallj in the localities 
where the marls of the new red sandstone dO' not altenutte 
with a kind of oolite ; above these limestones come the com- 
pact limestones with scattered fossils, and the beds of lime- 
•tone filled with the remains of the IsU ? then ihe limestones 
fai which the terebrstnle especially abounJ, and which ue 
sometimes slightly black, a variety wfaidi occurs with few 
shells among the lowest strata (the Bockebeig). 

The yellowish cellular beds are among the upper' parts 
and in the enTlrons of Pyrmoat, are covered by compact 
limestones, the upper strata of which contain small crystals 
of prismatic quartx. ^Ve also here and there observe small 
' Basses of sulphnret of lead, apparently rolled i in this time- 
stone, sometimes accompanied by druses of crystallized 
qnartz. (Heinberg, Pyrmont). 

Small calcareous veins we often seen in the muschelkalk 
as also slight siliceous infiltrations, yet thelatter we rare in 
Germany, and it is only among the lower strata of this 
limestone that we occasionally observe yellowish or greyish 
chert (silex com6), as at Hohenhagen, near Gottingenj at 
the Laogenberg, near Coburg, and near Gotha. This cir- 
cnmstance also occurs on the western ridge of the Vosges 
cluuD, where tliis uliceoos matter,' more or less mixed with 
limestone, forms continuous beds, as near Bishmosheim. 

The description we have just given applies to the band of 
nHischelkalk which sorroonds (he Vosges, to the narrow 
chain of muschelkalk which extends from Warburg by Blel- 
feld into the Osnabruck, to the platform of muschelkalk to 
the north and west of the Hartz, to that-of Hesse and of the 
great basin of Saxony and Thuriagia, and to the great plat- 
form which extends from Hanaa to near Stutgard, and which 
M. Kefcrstdn has without any reason classed with the 
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kecbslein. Od the eastern side of the great basin,' of which 
the latter mass covers the wertern and northern edge, bdo- 
ther limettoDe occurs which is eqcivalent to the mmcbeU 
kallc, or in other vords, the mdschel Italic, en the western 
side of the Thoringerwald, here and there essential!]' chao- 
gea its character, nearly in the tiame manner as the firat 
kecondaiy limestone (magneaian limestone) does on the ddes 
of the same hasin. 

It is important to observe this singular change, since it 
may afford us the key by which to recognise this deposite In 
other countries; it more pardcnlaj'ly takes pbce in the 
Cobnrg country. The muschelkalk forms a large platform 
on the north of this town, extending towards Meionngea 
and Neastadt; the Moots Langonberg, near Cobnrg, are 
Still composed of the true muschelkalk, wllh siliceous no- 
dnles in its lower parts ; but on the S.W, we observe only 
deposites of a very magnesian compact limestoae of a whitish 
or whitish grey colour by the side of the oolite fonnation. 
It contains small veins of magneslan carbonate of lime, and 
Tery nregclar nodules and strings of jasper, and a species of 
chert or even coarse chalcedony, of a red, grey, and white 
colour. The common fossils have altogether disappeared. 

This limestoae, which is connected, as we have said, with 
the new red sandstone by an arenaceous limestone, fbrms 
the top of Mont Ecteraberg, of the Bucheberg, and of the 
monts on the east of the chateau of Coburg. It is seen near 
Bohrbacfa, Rc^en, Latzelbuch, and at Neuhofer-Mnhle^ 
ftom whence it extends towards Banz, occasionally covering 
the'new red sandstone. On the east of Cobnrg, it forms a 
small platform from Oalan to the Mahnberg, it reappears 
near Ecinberg ; more to the S.E. a Tery narrow crest of this 
limettone runs along small platforms of the tme muschelkalk, 
and in Ihe end, wa see this dyke, some feet thick, abut 
agfunst the latter limestone, near Kipfendorf, whilst the 
tme muschelkalk, after having formed four small platfoms 
between Cobnrg and Gestungshaasen (the first on the E. of 
Rohsbach, the second on the E. of Kipfendorf, the third to 
the E. of Fechheim, ' and the fourth to the N. of Gestungs- 
x2 
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baasen), also disappear) and only ibevi itteU agab telbf 
north in the euTirooi of Diureath. 

In a word, we not onlj iocontestably we theiC} the miu« 
chetkalk prolooKd along the oolite chain of this part of 
Genuanjr, but also the mnschelkalk placed on the bordeif 
of a basin which bu apparentlf had so much inftoence on 
the natare of this limestone, that as toon as we descend into 
it, we only see a magnesian limestone without fossiU. The 
beds of new red sandstooe, near Klpfendoif, at the foot of 
the Matmbeig, dip out of the bann to the S.E., and la the 
basin they become nearly vertical with a dip to the N.N.K 
On the first parts of these beds rests a phttfonn of true umf 
cbeLkalk, whose breadth is narrowed to a few fiittaoms, from 
the 3 or 300 toises it had more north at Manchenrotli } close, 
to this, at only a few feet distance, a depesite of the magr 
ncsiau limestone is found connected with the ^w red sand- 
Ktone. 

From the cfaaiacters and aoonialies of the depositee It 19 
possible that this limestooe may be found in many localities 
where it has not yet been mentioned^ It appears cert^Uy 
that along the Bahmerwaldgebirge, jt terminates at the 
platform of the environs of Bairenlh, and that, on the other 
aide of the basin, it is prolonged with interniptioDS along 
ib^ «»lite chain into Switzerland, where it still occupies^ 
some apace near Basle, and there constitutes the rauchgrauer 
kalhstein of M. Merian. * It is afterwards united near. 
Befort to the narrow bsnd which it fonus at the eastern foot, 
of theVosges, from thence to Alzey, whilst along the west*; 
em side, from the combined observations of M. de Beao*i 
moot, M. Schmitz, and myself, this limestone extends fren: 
liure to Vaavlllera, Boorbon-les-Bains, lagneviU^ Sarre^. 
bouirg, and forms a great platform above the new i«d sand^ 
stone betweeii Rosbach, Waldlisfabach, and Foibach. It 
even rises higher north by Loogeville and Treves, and al- 
ways occnrs between the new red tondstone and the ooUl^ 
formation. 

* See Beytrage zui Ceognogie, 1831. 
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' fa die other parts of France, I Ime oaty sttspicfbns or its 
jtiistevce in the eiiTirani of Vitteanx, Rouvniy, and Cvasyr 
lea-Forges, &g. Perhaps it also exists to the south of Neren ; 
the Itmestone near Anbenas, iu the Vivarais, presents sonie 
of the characters, vhich cUstingnish it from the Has, which 
occnn more to the vest of that town. It appears to be to- 
tally wanting In tfie west of France, as in England ; bnt It 
eccafionally sppeari nnited with the new red sandstone at 
the foot of the Pyrenees; thus in the department of the 
Landes, at the foot of Porci d'Araet, in the commune of 
St. Pandelon, the upper part of the new red sandstone maris, 
■ with gypsnm and saline springs, contaias two beds of 'mnS^ 
chelkalk partly of a peculiar oolitic structure, and it is alto 
seeD<'above the same marls, on the foot of the mountains of 
the Conserans. 

On the other band, it is possible that this limestone even 
occurs in the Alps, particularly in those of Salzburg, for 
-some limestonei are known there, which are whitish or grey, 
granular or compact, with terebratulie and pectens, and 
which from their positicn may one day. I>e recognised as 
ttkuschelkalk. On the soathem side of the Alps, the A1)b£ 
Maraschini suspects its existence beneath the oolite formation 
of the Veronals ; and in Hungary, somo magnesian lime- 
stones, like those of the environs of Bade, iaay,'fiom their 
position and nature^ be sooner or later referred p* it. 



Third Secondary Sandttone or Quaikrtattdslein. 

The second seoondary limestone is in Germany covered 
by an arenaceous deposite, named quadersandstein by the 
Germans. This deposite is as little known to foreign Geolo- 
^sts as that of the mnschelkalk, they have not yet learned 
-to assign it, its proper place among the secondary fonnatioos, 
«nd they have either not roco^ised it in their own conn- 
tries, or have compared it to depositee altogether difierent, 
-OS for example, the sandstone of FontBinebleau. 
. fhe ebscority thfit still euTelopes this formation depend^ 
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«ir its gieat-iaiitjiii oUier conntriM, and Ihlkagaia shews 
OS that in geologjr, in order to recognise a formatioa in aaj 
conntry, tite depmite siioald have been stodied in the conn- 
trjE irliere it is most completely deTehq>ed, this principle is 
especiaUj iqtpUcablt to the recent aecmdu; foimatiom, 
which are more than otben tlie deposUes of great basios or 
^BDsitiei more or less separated {hmd «aGh other. 

Thus if it is not sarpriung tliat a French geologist, who 
has not studied the qsaderHodstein in Germaof , should not 
recognise it in France where it is scarce ; on tlie other hand, 
we should not be surprised that a Gerrsin, who has not 
Tinted the well characterized tertiary rocks in the north of 
France, should find himself embarrassed hoir to chiss certain 
scattered deposites in his own connti j. In Europe, lor the 
aame reasons, the maschelkalk and zechxtein formations 
abonld be studied in Germany, whilst tiM oolite fomtatiou 
and chalk should be seen in Switeerluid, France, and Ekig- 
bnd, and net in the north of Germany; the trachytic depo- 
aitea in Hungary and not on the banks of the Rhine; tiie 
extinct volcanoes and patches of ancient basaltic ixulie* in 
Anrergne and in tiie ViTarais and not at the Eiffel, ^er, or 
in the Adittelgebi^e ; the lusaltic Hsttonian conei in Hesse 
and Thuringia and not In Bohemia; the trap rocks of the 
red sandstone in Scotland and the Palatinate, and not at 
Noymt or Figeac in France , &c. 

The quadersandstcin or third arenaceons secondary forma, 
ti^n rests on the tme mnschelkalk, between Hildesheim and 
Dickholten, near Helmstadt, at the chapel of Dudach, be- 
tween Wipfeld and Lindach, not far from Scherenfurt on 
the Mrio, atStegerwald, near Haisfnrt, arid mnschelkalk 
bos been attained in a well in the quadersand stein of the 
gard«i of f^selhof, near Gotha. We sometimes see, in tlie 
environs of Coborg, a roagnesiaa rariety of mnsclwlkalk 
dip beneath the qoadersandstein, as near Oferfullbaoh. 
In Westphalia, we see the beds of the mnschelkalk band, 
eiteuding from Stetnlteim, by Bielfeld, to Hilter, dip to the 
N. and the oolite marls alternating with the quadenand. 
stoiq rest on it, possessing the some dip. Near Pym)ont, 
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w« even see these marl; and areaaceona alternations atdted 
ta the moschelkalk b; alternating with two or three beds o< 
a grey compact luMitoue, identical vith some mnBcheUulklj 
bat wltkeot any organic remains. A similar altematimi ia 
eeea at tfae faot of the Bierl>ei^, sear Lade, to the Boi^ of 
PyrmoBt; tbe Minestoiie is there aeoompanied by small 
porliims of marl higblf impregnated with yellow I^drate of 
Inm.' It natnrally happens that the qoadersaBditein occa-t 
sionaUy rests on the new red sandstone ; this occurs for ex* 
ampte) Bear Opferbanm, between Scheveinfort and Wurtx- 
b<trg« where it appears to rest immediately on the gypnun 
of the new red sandstone maris. The same thing happens 
en the north of the Hartz^and particniaiiy al(»ig the western 
side of the oolite chain of northem Bavaria, where we pass 
immediately from the new red. sandstone to the qnadenand- 
strin, as for example, on the south of Nnmberg. Tet it is 
mch more easy to distinguish' them than it is ts s^arate 
the red sandstone from the: new red sandstone deprived of 
marls. 

In Bohemia, whet* the qnadetwndst«o often covers the 
coal measures or red sandstone, for example near Brandies, 
&e. in the Engebirge (Gmntenbni^, Nieder, Scliona) and 
on tbe banks of the Elbe, on the limits of Austria and 
Sasony, where it rests oa gneiss, it cannot be confonnded 
with any other formation. 

The qaadersandstein may bo described as agenemlly fine 
sandstone,* composed ot small rounded grains of qnartz, 
and occasionally mixed with scales of silvery mica, which 
are sometimes distributed in parallel and intermpted lami- 
na. The cement ot this sandstone is arpllaceons or argiUor 
ferm^nouB j it b generaUy more slightly aggregated (ban 
other sandstones, and this sandstone also much resembles 
modem alluvions ; yet, in many cases, U has been hardened, 
like the tertiary sandstones, by a oalcareons cement, ormoi* 
larely by silex. 

In the first case, thla rock surprisingly reaomblea the 

• See the exact deBoripUons given by M. Hauisman, NorddeuWohe 
Biritrage,&:.p.ee. andDrftuqjerTBtohenbuch.iaie. ' 
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apfter marine aaaiUtMie of FontatneblMii, u at "the Scfae- 
Telbeowild, and «t the top of the Kotcr^nrg, near Ffr- 
iDout ; w« bIm) aometimei s«e, as at Font^ebleaa, c^- 
etali at (inverie) carbooata of lime, as for example, ai 
Blankefflbarg. The qaarti oocasioQalljr forms miall Vein. 

It very often happens tbnt parts of this saDdstoite are de> 
Jcomnoaed into a yeUov or -vbite sand, at at the foot of 
Ifont Bombeig at PTrmont, and at the Kontersberg, where 
this Band resemblei (be iron Eaod of the &iglish, Thes? 
aandB, in other localities, produce an extensive cAO¥eable 
■arfece, as betireeu Btankenbors and Halherstadt, and 
especially id the N.£. of Bohemia. 

' The colonrs of the qnadersandsteia are irhitc, whidsk 
jelloT, yellow,, brownish, and rarely of a roseate tint ; the 
first rarieties abonnd ia the north of Bohemia, Saxony, and 
m the north of the Uartz, while the yellow and brownish 
vmrieties are met with round the oolite chain of the S.W. ol 
G ermaDy ; the latter do not furnish as good bnllding stonee 
as the othen. 

The subordinate beds of this formation are not nnmeroos ; 
in the lower strata we often obaerre coarse beds, in which 
qnartz pebbles are found associated -with pieces of flinty 
slate and Lydian stone ; this ia 9een near Vigy not far from 
Hetx, and in the Eragebirge, for example at Ktsiliei, &q. 
It happens in tbe latter chun, near Freyborg, that these 
1>eds contain aumeroas pieces of wtutegrtnolar quarts, iden- 
tical vith the q^artEose gangoes of many roetollifenms vein; 
in the gaeiii. 

- Semetimea we also observe slightly marly beds in tha 
-qnadersaadstein ; Ibis is seen in the sandstone of Pima, 
Gotlta, and Sliasi^. We often ohserre in the qpper beds A 
thickness of some feet or fathoms occapied by alternations of 
ienuginans yelknr lapdstooe with clays and clayey maris, 
irhich are grey, blneish grey, greenish grey, and even red- 
dish, as near Oberfnlbach in Cobarf, and at Vigy near 
Mets, The beds of clay are sometimes adrantageoosly 
employed for pottery, as at Kipfendorf (Cobnrg), bat these 
beds are rarely thi<:k enongh to be worked in the sanie maa 
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per u Uioie of the plutle clay. Yet It sMnetlmea lui^pfln< 
that we may be. embarrassed !d deciding whether a deposits 
beloDgs to one or the other of these formatiooi) espedolljr . 
'when the inarli of the qnadereandstein present the undola- 
4ioas of the tertiary beds, when tbey are <oa the surface^ W 
irhen thej are in the ricuoity of true phatic clayi. 

Theie argillaceons beds noreover sometimes olatala 
«maU masses ot ligniUs, for Togeteble remains are not fo- 
reign to the qnaderaandstein, they are on the contruy very 
charact«riBtlc of it, serring to disttngnish it fnim the other 
Iwo more ancient secondary sandstones. 

These TJsgetable remafni are wood and nonoco^ledmiMis 
plants ; * the first are changed into saodstone or iatltnted ' 
by silex, or else they present Tsrieties ot mineral carbon and 
iignHA. These vegetable remains especi^ly abonnd In cer- 
iaio iMds, and give a peciliu- aspect to these sandstsnes, as 
Is seen at Kipfendorf and Binmenroth in Cobn^, and at 
Vigy near Metz. Sometimes these sandstones hare a grey 
tint, or contain small strings of Ij^ites, as near Qaedlln> 
'burg and Pima. 

Beds of lignite are eren worked in this sandstone, as for 
■example, in Cobiii^, to the E. of Splttebteln, and along the 
^restem side of the oolite chtdn in the S.W, of Germany. 

These deposites «f Ugnites are most abundant in West* 
phalia, mid they have been prsfitabiy worked in the fincke- 
biug. In this part of Germany, as we shall see below, the 
■qnadenuidgtnn u united with the lower maris of the oolite 
formatioif; we observe a great part of the space betneen 
Osnabmck, Bielfeld, Vlotho, and finckebnrg, occupied by 
-alternations of marls and sandstones. These sandstones are 
aometimes identical widi those of the qnadersaudstein, aa 
-for example, the coarse bed trarersed by strings of fibroiiB 
«arb^iate of lime, wludi is worked at the Porta Weslpha- 
Jica (a defile of the Weser, near Mlnden) and the sand- 
atone of Hall, in Bielfeld. 

* It will be obcCTTBd Iliat M, Tcm I{am)xil(lt sajt tim* |>laDto an 
dicotyltdooi. (Tniu.) 
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, Yet tbe gfeatci part an ttLortf or leM ceinpiwt sutditaiie^ 
e(4anred gref, tiolet gT«^, grseniifa grej, and fennmitb^ 
, hardened by mub or by fitrraguiau inffltrations, u it Mea 
iMar Herferd, and the patcbcs «f tMa formatioD which occur 
«B the S. and W. of PJTnont, near I.jntiMf , Rodridc, Fstkb 
enhagen, ftc. ; Mtne cerfa^D soIbU inaaHs of atari, .andat 
a*&tance reumble enal grifci 

3^«re ifjtrife MnAfooM, amtmmtg ps/rtieg mid aken- 
mting with ttt^ okyi and ntarUf mhkh are (ftel^ m (Aeo- 
ifpper tirmla, emtmt b€ eotffound4d wUh the coal naorKror ; 
in the fint place, becanae the-combnatible isalw^soidya 
bihiniBinia wood, a pjritowa aiiBeraL earboD, or ebe ajet^ 
which rarelj aeema to paaa into certain Tari^tiea of pitch oUal 
(Hiadea Buckebni^.)* 

The aboodaace of auwine fasdia, of BadBnid ilate claj^ 
thenatnreof the Mad atone, the antalt number of cmdbedi^ 
aod the nearly total want of thoKdiiraptioni of beda whieh 
is pbaerred in the tme coal raaaaorea, are anffldent efaarM- 
ten to diriiogDiBh thia fonoatien from an j other. - 

The alternation of thit sandstone with the lower stratB of 
the oolHe fotmatioB ia not Anfinedio Westphalia, for traces 
of it are seen in Cobarg, where, at Bhuaearoth, we obsem 
two beda of the Baine grey eofepact tandatone, altertiaHng 
with ntarlif between the true qnaderstkadstein «nd the lower 
and shelly part of ' the oolite f»m&tio». FnrQiar.to the 
aonth, alnsfter facts occur more distioctly beneath the liavof 
soothem Bararia and WmteAiberg. Neata of ircn^ritea 
are occasbtnaUy faund, aa new BohrtiBch ia Cobnrg. 

The fossils of the qnadersandtteiD. are abnodant;' we hare 
already meDtiened silieeoas at bitumiaons wood, and tm> 
pressioDS of nMKWcotyledeneaa plants -I- ; thesiliceons.wood 
is particularly abandaat is Cobaorg^ aad is sometinKS «»• 
Joared green by nkkcl. The impreesIoBS of wood and pieces 
of plaals are freqneat; «onetiaMS the Vegetables hare dis- 
appeared and left no void spaces (Gittenen, Cobarg) ; their 
position is either horizontal or Inclined. 
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Thcio impressions have neve^ presented me the singnlar 
figOKS which characterize the plants of the coal measares^ 
on tiie coBtiwy, both woods and plants appeared fo me 
nacb more analt^ons to the ectaat Enropean tegetatioA 
than to the plants of the coal messares. 

Well preseiTed Impressions are very rare, cansed pro- 
balilj by the want of the fine coal measure clays, and bj tHk 
different origin of the deposite ; yet impresssicms of plants 
may be ohserred which hear some resemblance to reedb 
(LiiBtMf, near Pynnont), rery distinct learei resembling 
Rt a distance those of the hazel and walnnt tree, as at Mont 
Heidelberg near Blankenberg, and at Wulfenbnttel. I 
have even seen in the superb cabinet of Baron von Schlot- 
beim, vegetable impressions resembling palms (palmacites 
annnlatus, canalicnlatos, and absoletas, &c. Schl.) and even 
plants resembling ferns, or of the division lycopodiolithes of 
M.Schlotheim (L. ccespitosDs) (GottU). The same nato- 
ra)ist mentions curpolithes. Marine organic remains ar« 
tolerably abnndafit, especially in some localities and certain 
beds ; but they are in general <»ily casts, and are rarely sili- 
ceous or chalcedoDic petrifactioos, as at tlie Plalenberg near 
Blankenbnrg. 

Tile most frequent fossils of this kind would appear to be 
pectens, (p. pnnctatns, radiatas, longicolli$, anomala^ 
Sthlot :) ; they are particularly found in some beds of th6 
. quadersaodstein of Silesia Bad Pirna. In the last locality, 
we also see shells of the genns Venus, oysters (ostrea labiata 
JSTiiorr) and mytilt. 

On the north of the Hartz, the turbinites obvolntus, Schl: 
and regenibergensis, Knarr, have been long known near 
Blaakenbei^, as also in the Halberstadt, where it is associ- 
ated though rarely with ostfasa crista galli. 

Volutn and huUie are mentioned as occnrring in the en- 
virons of Halberatadt, mye (m< mnaculoides, Schl :) exist in 
the Seeberg, at'Gotba. The rare asteria hilnbricalis £cAf: 
occurs in nearly the upper strata of the Cobarg quadersand- 
Stone (Gossenburg)'; this bed also contaios indeterminate 
bivalves. 



3.n.llzedby.GOOg[C 



■ TIm HudrtMM of ffildnbein tometinea contains tei^tm- 
tahe (t.mrata5oU:))»^ between Stofieoheiin and TMlbo- 
wok in Bsvaria, I hare lean, ia the OMSe tatru^aoxu nnd- 
■tone, Immediatety beneatfa the UUf a great abandanee aC 
the grjphitei arcnats and belemnito* 
. . Echinltei and pinaites (p. ditniiaDos) are ntcntioned as 
jsritiM from Pinia^ as also the remain! of eBCTinitei ; yet the 
latter an fomedmai lery abondant in Mime of the upper 
beds, and are mixed with bivaheB (mytilos ?) a» in the 
Slaffitlsberg, near StaffelsteiQ, and at Biamenroth in Cobars- 

Cerbuo singalar prominencies of this Bandrtoae might lead 
"Ma to Nupect the eusteoce of cmstacec. 

This formation is Dot only distingnished bj the nature of 
Hm rocks and fossils, but it very often consdtutes mountains 
lOkf a Tery peculiar form, in consequence -of its irr^alar de< 
-composition or cementation. Tbas when this formation is 
not covered by the oolite formation, as in Bafariaf or else 
bj chalk, it presents a snite of indented crests, witkreiy 
singular ronnded sections ; such is foi example the Derill 
!Wall ot tlw Tautelroauer, between Blankenborg and Hair 
bersudt, and the indented heights along the Elbe, between 
Firna and Petcben. 

When this formation has been mudi destroyed and a few 
patches of it only remain, we then observe it to form simple 
walls, as at Gostar, or singularly shaped blocks, as atHacki 
■teln, near Hircbberg, in Bohemia, &c. 

In valleys are deep, with very steep an4 nearly vertical 
slopes, at least when the deposite has been contiderable, 
SE between Tanneberg and Bohmish, Kamnitz, and near 
Oscbtta in Bohemia, or else the valleys are very muck 
hollowed out, the bottoms being occnpied by more andent 
formations, whose heights are alone covered by sandstone, 
as in many localities in the N.E. of Bohemia, and northern 
Bavaria. After having described this formatiiMi as exactly 
as I am able, I may i)e permitted to pass in review its known 
localities* 

. This formatipn had Iqng been described in Bohemia, anj 
it was there known to cover the coal measures wi red 



3.a.i,zedbyG00g[c ■ 



theMusebeOalkiSie. 388 

sa^dttone, and to be occa^mallf klddfia besMtfa (oma 
jathomg of green aand or chloritoni chalk or pUuerkxlk. 
It begioi to appear, ia that conotrf, mthe ftontten a( 
Silesia, at the Hevschenr, aad at an elsTatioa of aSSt&et 
«boTe the level of the 8ea< It extends from thence throngh^ 
Wit the north of Bohemia, aai its soatfaeni limit should not 
cert^ly be placed farther back than ^Tpel, Arnaa, and 
Jiing BttnzlanmelDik. It still occasionally appears on this 
side ibt Elbe, as near Raudnitz, Prague, Bandeis, &c. : 
some patches are observed further sonth, in the sands of 
Konigiagratz, and even perh^is in Moravia. 

After having been covered b; basalts^ and confined be- 
tween the basalts of the eastern part of the Mittelgeblrge, 
and the primitive rocks and red sandstone of the Riesenge^ 
^irge, the qoadersandstein extends on both sides of the- 
Elbe towards Pima, ascending along soflie valleys of the- 
£rzgebirge, where patches of it are sometimes seen. It 
extends on the other ude into Lusace, and is seen on tht% 
side of the granitic mass near UHeradorf, and in nnpte*- 
tons localities in Silesia, 

In the great valley between the Erzgehlrge, the 'Xhnrin* 
gerwald and the Harts, it is only known near Gotha to tbO' 
north of the Seeberg, at Boxstedt, and near Walterfaausen,. 
whibt on the north of the Hartz, it abounds near Helmstadt,. 
U>d forms a nearly continuous wall from Qoedliubui^ (o 
'Wemigerod ; it is only seen in isolated moonta beyond thafe 
to Hildesheiu), beiog much covered by cretaceous deposites,: 
as at GorlaT} Salzbetfurth, and Hildesheim, 

It is found in patches in the ui^r part of the valley of, 
the Lein^, as for example, near Gattprsen, &c. it Is only- 
Observed in Westphalia, where we have already mentioned' 
the great space that it occupies with the oolite marls. It ia. 
seen no more after that on the west, except near Aix lai 
Chapeile, whera^rhaps a patch exists tolerably well gIibi 
ractenzed as to the rock and its vegetable remains. 

It begins to shew itself, in the S.W- of Germany, occa^; 
slonally along the Mein, near Schweinfurf, and on the south 
of Coburg; it (hen extends along both sides of the oolite' 
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Hh^n of tint eonntiy ; It goei on one aide tmrardi Ambeig, 
and OQ the other into Wnrtemberg, where it alt^nuteB with 
Mu. This I>Bnd la more or lew broad, according as the 
sandstone is more or less corered by tire oolite fonnatioD, 
or more or less preserred ahore the new red sandstone ; it ii 
of considerable extent between 'Roth, Wefssenborg, and 
Nnreinberg. 

' I am oalj acquainted with It at present in the eastern and 
■onthem parts of France ; In the first place It exists in great 
force, according to M, von Bncli, io the north of Lnxem- 
bon^, between- tliat town. Pelts, and Alfdorf; there arc 
three small deposites of it lo the E. of Metz, one between 
Vigy and St. Hubert, a second on the north of Bertonconrt, 
and a tfaird to the sooth of Ketange. It should be re* 
ilaarked that all these portions are sitoated in the ramffiea* 
tions of the great valley of the Moselle, on the western sido 
of which we also occasionally find the ferruglnom varieties, 
which are eren workedashydrateof iron ore, as for example, 
flt flayonge. Forther sooth, I am oiity acquainted with 
some traces of It near Vic and in the environs of Vitteaox. 
Some fragments hare been foood by M. de la Jonqoere, hi 
^e midst of the Has of Mezleres, and other shelly varieties 
have been discovered by M. de Beanmont, with the same 
nock, not far from Boswdler. 

In the Jora, the marls which are slightly sandy replace 
the qnadersandstein, and alternate with the inferior oolite 
maris. 

In the Pyrenees, the qnadersandstein forms rer^ consi- 
denble strata beneath the whole band of the oolite forma- 
tion which rons along their northern foot; it always pre- 
sents the same qoartzose sandstones^ which are more or less 
marly, micaceous, or slaty.- They cont^n marine organic 
remains, and fossil vegetables; they alternate with the lower 
part of the oolite formation, and contUn traces of lignites 
like the 4atter limestones. I shall content myself by men- 
tioolng aa examples, the quadersandsteins on the north of 
Navmrreins, and these of St. Paul and Nalien, in the Pays 
de Foix. 
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This formation 'doee not appear lo exist along the nortli- 
em side of the Alps, except in the Alps of Swabia, and per- 
haps Bavaria ; it is certain that the sandstones of the envi- 
rons of St. Galles with the grypfaites spiratns and raany other 
peculiar shelU, have greatly the appearance of helonging 
to thb formation, that is, if they do not form part. of the 
green sand which is the only sandstone that may sometimes 
be confounded with the qoadersandstein. On the other 
hand, the connection we have seen to exist between the 
lower oolite marls and the sometinies carbonaceous sand- 
stones of oar deposite, leads as to suppose that many depo- 
sites of carbonaceons matter or lignites, especially with ma- 
rine remains, noticed on the foot of the A^s of Swabia, may 
belong to this kind of formation. We may one day nnite 
with it the masses of carbonaceoos matter which occur along 
the Alps, between France and Fiedmont, as the mass of 
Entreveuer, those on the environs of Grenoble, &c. 
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CORRIGENDA. 



fi from the bottom, far 5 inchea rtad 11 inchei. 

4 from the botlom,'/iir m rtai amidst. 
3 for ia r«iul are. 

5 from ihe bottom, /jr rc^rel taai reject. 
3 for Ibit Kre ranif which i^ 

14 /«■ bohlen roA hohlen. 
17 6de ODiy. 

8 /or veina niuf vines, 

7 from tho bottom, fitr real ramf cokI. 
16 for rock nud rocka. 

6 far villagea nai valleya. 

3 fit stale of raUtivs reul itudf of rMpeotive. 
SI /or are either rtod ia either. 
10 from the bollom,yi>r foundation* r'aarf ntaatloDi^ 
10 fiT on TtaA in. 

6 ybr BO read to. 

6 /w graphite rudgryphits. 
16 far eneluaively rtad incluaive. 

3 from the bol(om,yi)r in reai is. 

9 for poaaess read partake. 

15 f&r roota r«<id work*. 

13 ^ foi-matioD rand formed. 
9 far iulo Nahe nod into the Nahs. 
9 from the battoiB, >r a feet 1 in. raid 13 feet 1 tacfa. 
6 ftr feet read inchea. 
B ,/b- fUt reiA ioch^ 
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